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Whence the Indian? test your social intelligence 

By Dr. Ales Hrdlicka THE ROME OF "PATIENCE WORTH" 
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For yean the automotive mduatry “It amply cann 
faced the handicap of a “blind spot” ly ” And then 
in closed can Everyone thought it SteeL As one l 
was a necessity The upnght along* “Anything can 1 
side the windshield had to be strong It is practicall) 
and with the material they were us* production to j 
ing, this strength meant bulk design and dies. 

Then someone thought of Sheet SteeL j£ nol 

A Sheet Steel upnght was designed this material in 
which was twice as strong yet one product, it ma' 
third the size ofthe old type Experts careful thought 
today freely predict that the time is try to free you 
coming when the “blind spot” will be present limits 
outlawed from the road member Sheet J 

Many other products are suffering made in two, tb 
from similar “blind spots” Almost yet welded m t 
always they are regarded as essential an integral unit 

Spot welding, seam welding, and acet* 
ylene welding have revolutionised 
methods of construction You may 
even combine Sheet Steel with other 
L ( t materials in certain instances But 

* m always, when you effect the change, 

you will find you can reduce weight, 
increase strength, and produce a 
be t ter product Shebt Steel Thaos 
Extension Committee, Oliver Build* 
ing, Pittsburgh, Pa 


“It simply cannot be done different* 
ly” And then someone uses Sheet 
SteeL As one big fabricator puts it— 
“Anything can be made of Sheet SteeL 
It is practically only a question of 
production to justify the expense of 
design and dies.” 


If you have not considered the use of 
this material in connection with your 
product, it may pay you to give it 
careful thought When you do this, 
try to free your thought from your 
present limits of construction Re 
member Sheet Steel products may be 
made in two, three or more parts, and 
yet welded m the final assembly into 
an integral unit 
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you are cordially invited 

to participate in celebrating 
the entry of the 


SciENTmcAMERICAN 


into its new building 


24-26 West 40th Street, New York City 
July, 1926 



The publishers will be very glad to welcome you at 
any time to their new home, where scientists and captains 
of industry, engineers and inventors, writers and readers 
will gather to exchange ideas. 

In this atmosphere the publishers, editors and writers 
will send to all the world news of the achievements of 
scientists and industrial leaders. For those of our readers 
who find it possible to visit our new home m person we 
extend a hearty welcome. 


To those who come and those who cannot come we 
make this special celebration offer. By subscribing now you 
may obtain a year’s subscription—regularly $4.00—for only 
$3.00. The same rate applies to all subscriptions, new or 
old, received at this time, for one year or for life. 


This offer expires July 31,1926 


R. S. V. P. 
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At home in any environment 

The Packard is at home in any surroundings At the tennis courts or at 
the courts c f kings it well reflects its owner s taste and judgment 

For Packard supremacy has won and held international recognition for 
more than 1 generation At home or abroad in town or country the 
Packard owner knows the constant satisfaction which comes witn the 
possession of things universally approved 

Packard comfort beauty and distinction are most appreciated by those 
who have learned that they need not pay a premium to possess them 

Pickard Six owners know that these long lived fine cars provide as desir 
able ind enjoyable transportation after tht first 20 000 miles as before 

And there lies the secret of owning a Packard You want to keep it 
longer than cars of lower first cost—and when you do you enjoy Packard 
ownership at a cost no greater than you pay m the long run for cars 
of shorter life and far less distinction 

PACKARD 
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MAN 
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O N 1 


ASK 







Scientific American 

THE MAGAZINE OF TODAY AND TOMORROW 


NEW YORK, JULY, 1926 


Edited by ORSON D. MUNN 


EIGHTY-SECOND YEAR 


EXPANSION 


W ITH this issue the Scientific Amer¬ 
ican become* an eighty page maga¬ 
zine. Heretofore it had seventy two 

P»S»- 

Why did we enlarge our journal? 
What motives? 

Well, the real reason for the added 
pages is the fact that we have more 
things to tell you, about what ia going 
on In the world of science and Industry, 
than we can pack comfortably into 
seventy-two pages. The facts that the 
leaders of the world** thought are now 
writing for us are so important and so 
interesting that to trim these articles 
down so that they can be squeezed into 
seventy two pages necessitates a sacrifice 
that we are unwilling to impose on 
either our authors or our readers. 
Then, too, articles you would enjoy 
have bad to be put off from one issue 
to another on account of lack of space 
Oh, yes—the price 7 It remains the 
same. 



1 AST month we suggested to our 
A readers that they figure out—and 
write out—the greatest number that can 
be indicated by means of three digits. 
A good many of them have made a fair 
start but nobody has sent us the correct 
answer as yet. 

And there is a good reason why! 
Nine to the ninth power, all to the 
power of nine, as expressed above, rep¬ 
resents a number having some 369,- 
693,000 odd digits, more or less. If 
one were to write digits at the steady 
rate of sixty per minute, and work ten 
hours a day, the whole number would 
be finished sometime in 1954, according 
to M L^nsant, of the tcole Polytech - 
tuque, Pans 

Suppose we were to publish the num 
her in the Scientific American, and 
fillrd each issue entirely with digits. 
Our readers would have the full result 
in 31 years. 

Sorry, hut we refuse to do it. 


PROTECTION 

A LL hail thp passage of the Webb- 
■ Loomis medical bill in New York 
State. If this bill is enacted into law, 
it should have a far-reaching effect in 
the medical fraternity and in the curb¬ 
ing of quackery. The bill provides for 
the annual registration of all practi¬ 
tioners with the State Board of Medical 
Examiners and for the prevention of the 
use of the title “doctor" in a misleading 
manner The registration lists will be 
open to the public at all times and so 
should prevent the gullible from being 
defrauded. 


In This Issue 

Who it Patience Worth? 

That is one of the absorbing questions that must be answered 
before 'The Riddle of Patience Worth," see page 20, can 
be solved. Read what Dr. Walter Franklin Prince has to say 
on this subject 

Whence Came the American Endian? 

Careful researches conducted on the old stamping grounds 
of the Indians have produced no evidence that the race has 
long inhabited the plains and mountains of the Americas In 
an article on page 7, Dr. Ales Hrdlicka has presented some 
facts that point toward a solution to this problem. 

“Hello, London 99 —“Are You There , New York?" 

These may not be unusual phrases in the near future, judging 
by the results so far achieved m transatlantic radio telephony 
On pap 30, Orrm E. Dunlap, Jr., tells how this is accom¬ 
plished 

Doom Moonlight Affect Plant Growth? 

Old fashioned farmers would plant certain crops only when, 
according to tradition, the phase of the moon was auspicious 
Were they victims of superstition 7 Probably not, in vhw 
of the facts showing the relationship between polarized light 
and plant growth put forth by Prof (l. H. Sheldon on page 10 

The Atmosphere in Cross-Section 

How high have sounding balloons been sent 7 How high do 
meteors flash 7 What are “noctiluscent" clouds, fifty miles up 7 
How high is the Aurora 7 What of Prof Goddard's “moon 
rocket” 7 See page 17. 

MORE THAN 200 PICTURES 

Complete table of contents vdl be found on page SO 


For Next Month 

How Earthquakes Are Located 

The science of seismology is in its infancy However the 
promise of an early maturity is encouraging Today a chain 
of earthquake observatories encircles the globe In our August 
issue Father Francis Tondorf will describe how a seismograph 
records the tremors of the earth's surface 

Golf Balls Studied Scientifically 

The w.ore that you make in golf does not depend entirely on 
your skill The construction of the ball used is of vital im¬ 
portance Prof H H Sheldon will hliow how the desirable 
characteristics can be determined experimentally. 

imagine an Island of SilverI 

Catalina, an island off the coast of (aliforma, is now being 
intensely mined for its valuable ore, yet the mining opera¬ 
tions are not interfering with the pleasure resort possibilities 

Other articles on, The Jade of Mexiro and Central Amenta, 
The Salt Miners of Nevada, The Manufacture of Rayon, 
Training Parachute Jumpers, (_onservation, Our New Air¬ 
plane Carrier, the S S Saratoga, Radio, Astronomy 

MORE THAN 200 PICTURES 



There is one best way to keep in touch with 
the leaders in the world’s progr ess —by oon- 
sistsody reading the Scient ifi c American. 

$4.00 brings the Scientific American 
to yon for one whole year. 


COMPLAINT 

"PkOUBTLFSS, many of our readers 
-L-J will he eympathrlu ally disposed 
to the nLuI< nienl of Mr T J Kennedy, 
(Jiuirmaii of the < old Kollrd Press mid 
(upper Autonation, when he makes a 
plea for the use of simple language 
in the ri ports of rescan h workers 
Speaking at un annual luncheon in 
Birmingham, England, he said that 
some of these reports—though doubt¬ 
less of great value—were, because of 
what hr tails their Hrienlifu “jargon,” 
as unintelligible to the uverage business 
man as they would lie if they were ad¬ 
dressed to him hi Russian He objected 
to the tendency to 1 label a characteris¬ 
tic with Home new name rather than to 
resolve it in terms of familiar conrep 
lions” The terms used in scientific 
research are ha*ed largely—almost ex 
clusively—upon Latin or Greek ong 
mala and hence this complaint should 
find a Hyinpulh'iu hearing in this coun¬ 
try, where there i- a lendeiu y to omit 
' 1 ussk al studies from the curricula of 
our schools and rolkgrs 


ROTORSHIPS 

W E have jusl mnu from circumnavi¬ 
gating New \ork harbor in Herr 
Anton Flettncr's famed rolorship Baden- 
Baden There is no doubt about it, the 
new tcs*m*I performs well But will it 
be an e<onomi< siuces* 7 Thrre is the 
crux of the matter, and there is no way 
to find out except to try one in actual 
commerce Purely ftrientifii interest* 
does not weigh much with ship owners 
Dollars do 

Many of the things that have been 
said about the rolorship do not apply 
Its inventor does not expect it either to 
supplant steam or bring a return to 
wind navigation It is itself to become 
an auxiliary to steam In that capacity 
it should save fuel 


PLANES 

P ERFECT flatness is an ideal which 
scientists admit is almost impossible 
to attain However, the Bureau of 
Standards has come near it, producing 
a surface wlmh deviates only one five 
millionth of an inch 

This has been accompli-hrd by pro 
during a “maMrr quartz flat” whit h, it 
is predicted, will supplant the glass 
flats previously uwd in testing initrom 
ctrrs And other gages n-ed bv manu 
facturers The fault of the gloss flat, 
it is explained, lies m the fail that it 
is expanded by heat 
This ia only another one of innumer¬ 
able cases in whu h industry has had 
to look to snence for ils own advances 
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High speeds — end thrust— vibration—heavy loads! Put Jones* 
Willamette Bearings on the job for permanent satisfaction 


On any bearing point Jones-Willamette Bearings 
will save you money—In lessened oil consump¬ 
tion—In reliability and freedom from shutdowns 
—In le ssen ed wear—in reduced friction* 

But where unusually difficult conditions must 
be met, where end thrust, vibration and heavy 
loads ate problems, then Jones-Willamette Bear* 
ings, internal collar thrust type, are the solution. 
Thills but one of die standard bearings produced 
by die Willamette plant. Other types am drop 


hanger, angle, flat bottom, rigid post, ball socket 
and vertical. In addition many special bearings 
are made to fit the requirements and specifica¬ 
tions of industrial users and machinery builders. 

A trial installation of Joaes-Willamette bearings 
operating under your plant conditions will prove 
th eir w orth and economy more convincingly than 
anything that can be said about them. We 
will be glad to take up die matter of such an 
installation with you. Write for fuU information. 


Willamette Iron & Steel Works, Portland, Oregon 

Monadnock Bldg*, San FrancUco L G* Smith Bldg, Seattle 


Distributors! A fwm food 
ore util 


wilted 

Bearings 






HELPS TO IDENTIFY NEW ELFMENTS 

For kit notable researches in X-ray spectroscopy* Prof, Mtsnne Sicgbehn, Professor of Physus at the University 
of Upsala, Sweden, has been awarded the postponed W24 ffobd Prtta for Physics His work permits as to measure 
the extremely short wavelengths in the X-ray region of the spectrum with much closer accuracy than evtr before . 
while hu study of the soft radiations that He between the ultra-violet and X-ray region of the spectrum "have made 
possible" says Natitre (London), "the theoretical work an whuh practically all our knowledge of the distribution 
and energy properties of the electrons in the atoms u based" 7 hit data led to the teent identification of three 
new elements If the periodic lout holds good , all but two of the dements have notv be*n tftsioiered 













Mauna Loa 

Since J919, the Hawaiian voluiim, Mauna Loa, has been nearly 
dormant, showing only occasional sparks of life in the form of discharges 
of gases and bubbling* of la\a in the crater Recently, however, the 
formation of molten rock increased until finally it overflowed through a 
track in the mountainside and a sluggish stream slowly wended iu way 
toward the sea A volcanic eruption of this sort is not dangerous to the 
populate as the lava stream in this cose moved at a speed of only about 
five miles a day, allowing ample tune for the inhabitants to move from 


Active Again 

its path Murh property was destroyed, hut general economic conditions 
suffered little and in the majority of case* business continued. 

Our illustration shows a view of Mauna Loa and Mauna Kea, 
a' sister peak, as seen at a lime of inactivity from the harbor of Hilo, 
Hawaii Mauna Lao, the left peak, is 13,695 feet high. In the lllustrm* 
tion it appears to be much lower than this, due to the distant perspective 
and because the land surrounding U slopes upward gradually, a fact not 
apparent in the picture and one that is deceiving to the eye. 
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The Race and Antiquity of the American Indian 

There Is No Valid Evidence that the Indian Has Long Been in the New World 

By Dr Ale.* Hnllukn 

Curator of the Division of Physics! Anthropology, United State* Museum, Smithsonian Institution 


HEN Columbus and big followers reached 
the Antilles and later the mainland of 
America, they found both the island* 
and the land peopled in all their hab¬ 
itable part*. And they found them 
peopled by a variety of man that, while differing 
in detail*, showed, nevertheless, so much in common 
that they comprised him collectively under the term 
“Indian.” 

History tell* that, a* no mention was made concern¬ 
ing the American natives m the Scriptures, many of 
the early Spaniards, up to Las Casas’ time, reached 
the conclusion that they could not he regarded as men 
equivalent to those named in biblical accounts. This 
view, which eventually had to be counteracted by a 
special papal hull, led to wholesale enslavement and 
destruction of the Indians. 

The effect of the papal edict which established 
the American aborigines as true men was that thence* 
forth their origin was sought in other parts of the 
world, and the seeming necessity of still harmoniz¬ 
ing fhu origin with biblical records led eventually 
to some curious opinions. One of these was to the 
effect that the ‘American aborigines must he the 
descendants of the Ganaanites who were expelled 
from their original abode by Joshua, another was 
that they were descended from Asiatics who them¬ 
selves originated from Magog, the second son of 
Japbet; but the most widespread theory, and one 
with the remnants of which we meet to this day, 
was that the American Indians represented the so- 
called Lost Tribes of Israel Lord Kingsborough 
died in bankruptcy through costly publications in 
which he tried to prove this opinion 

During the course of the Nineteenth Century, with 
LevAque, Humboldt, McCullogh, Morton and espe¬ 


cially Quatrefagrs, we begin to encounter more 
rational hypotheses concerning the origin and racial 
identity of the “Indians,” but the individual views 
differ widely For some the Indian is “aulochtho 
nous,” that is, he originated somehow in the New 
World, while for others he has been wholly or 
partly derived from the Asiatics, or the Phoenician*, 
Egyptians, Ethiopians, the Welsh, the Irish or still 
others The erudite Dr. McCullogh believed that 
the Indians originated from parts of different peo¬ 
ples who reached America over lost land from ihe 
west, “when the surface of the earth allowed a free 
transit for quadrupeds.” Quatrefnges viewed the 
Amencaus as a conglomerate people, resulting from 
the fossil race of Lagoa Santa, the race of Parana, 
and probably others, in addition to which he be 
lieved that in Southern California and perhaps else¬ 
where there had been settlements of Paufic Islander*. 
Nevertheless, tlie majority of the authors of the last 
century believed that the Anient an native* wire 

all of one main race and that they were denied 

from north eastern Asia, particularly from the “Tar¬ 
tars,” or Mongolians. 

Opposing Theories About the Indian 

The most recent students of the question agree 
that this country was peopled through immigration 
and local multiplication of people, but the locality, 
nature, and unity or plurality of the immigration or 
immigrations are still moot questions While most 

students incline to the exclusively northeastern 

Asiatic origin, others, such as the French ethnologist 
Rivet, show on linguistic grounds a tendency to 
follow Qualrefages in attributing at least Home parts 
of the native American population to Melanesians, 
Polynesians and even Austral ions. 


With the general conviction that the Indian was 
on immigrant into the New World, there necessarily 
followed spetulalion as to hi* antiquity on this cod 
linen!, and there were always, and are today, many 
who believe that man must have been in America a 
great length of time Such a notion is stimulating 
and therefore attractive Moreover it seems to he 
substantiated by the great diversity of the American 
language*, and by various finds which appear to 
point to man’s co-existence here with extinct animals 
Charcoal, arrow points, fragramts of pottery and 
even human hones have been found in association 
or in ihr shhic strata with ihe hones of the mastodon, 
fossilized buffalo, the glyptodon and other extinct 
creatures, or again in deep deposits of apparently 
gnat age 

Moreover there arc found from time to time 
human skulls and hones that have been petrified and 
even enclosed in rock And there arc the many un¬ 
questionably ancient relics in other parts of the 
world to which, some students feel, there ought to 
be some parallel in this hemisphere It is little 
wonder that under these cmumstancea a belief in 
the geological antiquity of man in America should 
he found even with some reputable scientific men, 
particularly some of iho older and again of the 
young generation, and among worker* in collateral 
lines sikh as linguistics, geology and paleontology 

The actual status of opinion a* to the Indians* 
origin, racial composition and antiquity on this con 
tinent, may briefly he summarized as follows 

1 The Indian originated outside of this continent 
and i* therefore an immigrant into it On this point 
there is no longer any division of opinion 

2. As to his racial (omposition there ore two 
main views The more general one is that the In- 
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dian, notwithstanding the long-recognized presence 
among him of several more or leas distinct types, 
is nevertheless essentially of one race, the yellow- 
brown, whose old home was northern Asia. A sec¬ 
ondary opinion, spreading most recently again from 
France and finding here and there individual pro¬ 
tagonists, is that the American man, while he is 
mainly of north Asiatic and yellow brown descent, 
comprises also various other racial contingents, from 
the Pacific, from Australia, to which some feel in¬ 
clined to add Europe and the region of the Medi¬ 
terranean These latter opinions are supported on 
one hand by apparent or real resemblances of lin¬ 
guistic character, and on the other by similarities 
of some American with other crania 

3 As to the antiquity of the Indian in the New 
World, there are also two lines of opinion The 
first and more general is, briefly, that such antiquity 
is moderate and post glacial, the other, which is 
but hazily defined, places the coming here of man 
farther, and at times very much farther, backwards. 
The explanation of this diversity of views is rela¬ 
tively simple It depends partly on the peculiarities 
of human nature and partly on differences in train¬ 
ing, but in the main on the varying individual 
degrees of knowledge and experience. 

The Indian a Recent Immigrant 

Let us take a rapid glance at the principal facts 
which have a bearing on these problems, considering 
first the racial question and then that of antiquity 

In the racial problem the main word belongs 
naturally to physical anthropology which deals with 
the least mutable parts of man, namely his body 
and skeleton Our knowledge of thr Indian has 
now advanced so far that a number of important 
generalizations concerning him are possible There 
are now at our disposal for comparison, in Amen 
can museums alone, upwards of twenty thousand 
Indian crania and skeletons from all parts of the 
continent. 

In the light of present knowledge concerning the 
American native, what can be stated with a fair 
degree of poaitivenena is that, first, there is no 
biological evidence or any probability, that man 
originated on this continent, second, that man did 



BIUIT1A WOMAN DAIUEELINO, NEAR TIBET 

Of Mongoloid stock, she resemhles thr American Indian, 
in facial and other physical characteristics, yet her home 
u many milts from America 


not reach America until after he had attained a 
development superior to that of eten the latest 
glacial (upper Neanderthal) man in Europe, and 
after having undergone advanced stem and even 
racial and tribal differentiation; and third, that 
while the American man, since the peopling of this 
continent was initiated, has developed here numerous 
secondary sub racial localized modifications, these 
modifications have in no basic, feature obliterated 
the original general or stem type. 

Notwithstanding the presence of several subt yp es 
and various secondary physical modifications, the 
American Indian presents certain fundamental fea¬ 
tures in common which mark him plainly as of one 

» _ 


Whence Came the IncGan? 

He cams from eastern Ask, says Dr. 
HrdHcka, the author of the accompany¬ 
ing article, and he arrived in America 
comparatively recently, that b, within a 
few thousand years -and not, as many 
would hare ns betiera, btmdrads of thou¬ 
sands of years ago. 

Dr. Hrdlkka is one of tha foremost 
anthropologists of tha world. In Us ca¬ 
pacity as hand of tha department of an¬ 
thropology at the Smithsonian Institution 
be has time after time demolished unwar¬ 
ranted claims for the extreme antiquity of 
man in Ameri c a. 

In recognition of Us im por tan t work 
the coveted Huxley Medal has Just been 
awarded to Dr. HrdHcka, and ha w31 
therefore go to England to receive this 
honor, end to lecture before the Royal 
Anthropological Institute. 


race, m a broad sense of the word. These features 
are 

The color of thr skin The color of the Indian 
differs, according to localities, from yellowish 
brownish to that of the brown of solid chocolate, 
the basic color is brown 

The hair of the full-blood Indian from one end 
of the continent to the other is black and straight, 
his beard is scanty, especially on the sides of the 
face, and is never long There is little or no hair 
ou the body except m the axillae (armpits) and on 
the pubis, and even there il is sparse The hair is 
invariably black from birth on 

The eyes as a rule are dark brown. The con¬ 
junctivas are blue in childhood, yellowish in adults. 
The eye slits show a prrvailmg tendency, which is 
more or less noticeable in different tribes, to a slight 
slant, that is, the external corners are frequently 
appreciably higher than the internal But the epi- 
canthus (fold over the inner corner of the eye), 
while frequent in childhood, disappears later in life. 
The supraorbital ridges (above the eyes) are on the 
average more developed than in whiles, but the 
glaliella (space between the eyebrows) is not promi¬ 
nent or bulgingTUnd does not overhang the nasal 
root depression as in the Australian 

The nasal bridge "In the men is well developed, 
and the nose m thr living, ss well as the nasal 
aprrture m the skull (barring individual exceptions), 
tend to medium relative proportions. The important 
detailrd features of the nasal aperture and spine 
are of the type that prevails in the yellow brown 
stork. The malar (cheek bone) regions are as a 
rule larger or more prominent than they are in 
civilized whites 

The mouth is rather large, the lips medium to 
somewhat fuller than in whites, the alveolar region 
(the parts of the jftwe in which the teeth are set) 


are somewhat more prognathic, or pr o tru sive. The 
lower jaw is strong, chin well developed, tefeth fre¬ 
quently larger than in whites. Urn upper inefsors 
of the Indian throughout the continent are charac¬ 
teristically “shovel-shaped,” that is, deeply and 
peculiarly concave on their lingual side. The ears 
are large. 

The neck is never long and thin. The chest is 
deeper than in average whites. The breasts of the 
women are regularly of a good medium sue and 
generally more or less conical in form. There u 
a complete absence of steatopygy, or excess develop¬ 
ment of the buttocks. The lower limbs an leas 
shapely than in whites, the calf is smaller. 

The hands and feet, as a rule, are of relatively 
moderate or even*small dimensions and, what is 
among the most important of the characteristics, 
the relative proportions of the forearms to arms and 
those of the distal parts of the lower Umbs to the 
proximal (or, in the skeleton, the radio-humeral and 
tibio-femoral indues) are m general, throughout the 
two parts of the continent, of similar average values, 
which differ from those of both the whites and the 
negroes, standing, like so many other features of the 
yellow brown stock, in a more or less intermediary 
position. 

Other Comers Assimilated 

The Indian is free from characteristic odor. His 
normal heart-beat, except possibly in some parts of 
the tropics, is slow His mental characteristics are 
much alike. The size of the head and of the brain 
cavity is comparable throughout, averaging some¬ 
what less than in white men and women of similar 
stature 

This list of characteristics which are shared by 
all the American natives could be further extended, 
but the common features already mentioned should 
suffice They speak convincingly for the funda¬ 
mental racial unity of the Indians. 

In this general Indian type there are, it may be 
reiterated, group, as well as individual, differences 
m color, stature, head form and facial features. 
But these differences are no greater than those that 
are found in the while race, or in the rest of the 
yellow-browns or in the blacks, and they are always 



TIBETAN WOMAN FROM THE HIMALAYAS 
Her face and features are these of a typical Apache Indian 
of the American continent Her ancestors ftabobiy immu 
prated via a note tankers land 
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IS THIS AN AMERICAN INDIAN? 


Oft* Might easily think jo, yet he is a southern Tihctan 

associated with numerous other characteristics that 
brand every American aborigine indelibly ns an 
“Indian.” In no pluce and al no time ha* a normal, 
full-blood Indian been found who wo» or could be 
claimed aa anything else than an Indian, 

If the unmuad American aborigine is considered 
on the basis of all the data, both on the living and 
on the skeletal parts, the only conclusion that ap 
pears possible is that, though presenting a number 
of subtypes and a good range of individual or 
localised differences, yet fundamentally he belongs 
to but one large strain of humanity This is thr 
yellow-brown stem, which includes the Mongol, the 
Malay, the Eskimo, with a large element in the 
Chinese, Japanese, Tibetans and the aboriginal Sibe¬ 
rians, and more or less of whose blood runs also 
m the Polynesians. 

This does not mean that there have been no acces¬ 
sions to the American slock in pre Columbian times. 
It is well known that long before Columbus some 
Scandinavians reached Greenland, and after that 
reached the “Vineland," which was probably the 
roast of New England It would also be hard to 
believe that no isolated vessels have in the course 
of ages reached the continent from other parts of 
the world, both across the Atlantic and the Pacific 
But such necessarily small parties of men, while 
capable, if preserved, of influencing a local culture 
and possibly even the language, would soon disap¬ 
pear through amalgamation and after a few gener 
ationa would leave no substantial trace of their 
coming. 

So much as to race We may now consider the 
question of antiquity 

The criteria jof antiquity, in the case of man, are 
in the main: Adaptation and diversification, and 
remains of the earlier man—remains of the animals 
on which he fed, of the stone and other utensils he 
made, of the refuse of his stone industry, of his fires 
and habitations, of his higher arts, and finally those 
of his own skeleton There are endless examples of 
all this in the Old World, particularly in Europe. 
There are whole “cemeteries” of the bones of mam¬ 
moths (Moravia), of the ancient hone (Solutre), 
of the buffalo, reindeer, etc. (southern France) 
The aitea of ancient man in western and part* of 
central Europe are so numerous that they can hardly 
be numbered. The industrial (stone implement) 
remains of early man in France alone are rich 
enough plentifully to supply all the museums of the 
world. Individual sites in England, the Channel 
Islands, Belgium, France, Spain, Moravia, hive given 
prehistoric implements and rejects reaching up to 
tens of thousands, and there is no old cave in the 
regions occupied by early man that does not yield 


evidences of his presence ranging from substantial 
to nch. Besides which there is not now a year in 
those parts of the world but there arr discovered 
the skeletal remains of man of antiquity himself, 
remains which, except m the latest and postglacial 
phases of prehistory, show a man progressively, as 
we go back in time, of more primitive features. 

Let us contrast America Not a single skull or 
skeleton of a lower or other ty|>c than that of the 
Indian Not one cave with old art on its walls, 
not one to this day that has shown the presence of 
pre-Indian habitation Not a single refuse heap or 
habitation site with ancient bones or implements. 
Notwithstanding the life works of Putnam, Thomas, 
Clarence B Moore, Holmes, Fewkcs, Hough, More- 
head, Mills and many others, not a scrap of & bone 
or implement that can generally and with full con¬ 
fidence be accepted as geologically ancient Also 
not a single discovery by non anthropologists that 
has so far stood the test of critique or that can show 
more than Indian-like implements, Indmn-hke pot 
tery, Indian-like skull or hones, or su<h an ossociq 
tion with really old animal remains that could ckf 
mitely exclude the possibility of chance 

It is self evident that if man had existed on this 
continent during die glacial times or Iiefore th* 
Indian, he would have been here in numbers, ami 
being gregarious he would have lived in groups 
But a family or clan or a tribal group, even if 
nomadic, is bound to leave ample witnesses of it* 
existence in the form of refuse, of animal bones, of 
stone workings, if nothing further Where are these 
witnesses in the New World ? And aside, how could 
man have reached here during glacial times 9 Where 
are his traces on the road, and in eastern Asia 9 
What could lie have been derped from, and what 
has become of him 9 


Sources of Error 

It must he evident even to the non scientist that 
not until all these questions can be satisfactorily 
answered may American science accept as a fact thr 
presence here of any geologically ancient (glanal 
or pre-glaual) man, preceding the Indian, and lhe> 
arc not being answered 

As to the coming of the Indian, it could have been 
no rrgular, stream immigration, hut only a dribbling 
over from northeastern Asia, extending probably 
over a long stretch of time; and the successive con 
tmgents must necessarily have brought with them 
differences in language and even in physique, which 
doubtless account for at least a certain proportion 
of the Indian linguistic stocks, as well as for several 
of his more marked physical types. 

As to the antiquity of the Indian himself, that 
cannot he very great. He has passed here through 



Tibetan, 6a* 'Ae might as easily come from an Indian 
reservation ui the United State* 



ANOTIfFR INDIAN TYPE FROM TIBFT 
Replace /in queue utlh /palhers JThai would yn u call Aim' 


no gradation of cultural stage*. He has become 
differentiated hero into no markedly different phys¬ 
ic al groups geographically, notwithstanding the fact 
that hi extends from the antic to the tropics and 
again to the an tun Ik, and from the high aiejTas to 
the low sea coasts Throughout he presents a stage 
of physical development that belongs to the ora of 
poM glacial and recent man And scattered over a 
large part of eastern Asm, he still ha* living rela¬ 
tives who are still so i lose to his type that if they 
were mingled with him and dressed in Ins way they 
could not possibly he separated as something dif¬ 
ferent 

That Indian hones, potsherds or implements have 
Ikyii found in greater or ]em of association with 
bones of the mastodon, thr giant armadillo and other 
extinet animals, may readily lie conceded TTiat 
they will be found in such associations even more 
frequently in the future, if excavations extend, 11 
imain But such association alone is of doubtful 
valur It is not yet known just how lair some such 
annuals survived but regardless of their antiquity, 
the presence with them or evrn beneath some of 
them, of human remains does not necessarily mean 
contemporaneity Here is where many are misled 
Fxcept in secondary accumulations an animal bone 
found with another animal bone may safely be 
assumed, in the majority of cases at least, to he of 
the same age. But with human roraauw, particu¬ 
larly human bones, there enters into the case a most 
important, most disturbing and practically constant 
factor, which is human instrumentality Since the 
early Neanderthal times, at least, man has burred 
Ins dead, or what may have been left of them after 
temporary exposure And he bunrs two to seven 
feel deep, into any strata that he can penetrate 
In tins manner he introduces his remains into differ¬ 
ent associations, and Imnes of fossil forms may even 
come to he above the human Hundreds of years 
of settling, brought about through seepage and other 
processes in the ground, will in many cases oblit¬ 
erate the disturbance, due to the comjmnents of the 
soil or waters, the bones may meanwhile fossilize 
more or less, in the same manner as older inclusions, 
and thus the trap 1 * beautifully set for another 
“tertiary” or “glac lal” man in the eyes of the more 
enthusiastic than experienced and wary observer 

Taking everything into consideration we may 
therefore still hold legitimately that the presence on 
the American continent, north or south, of being* 
older than or different from thr Indian, has not 
been established, and that according lo all indita 
lions the antiquity here of the Indian himself is 
moderate, post glacial and probably po*t-Aungna- 
cmn 
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Polarized Light and Plants 

Preliminary Research Traces an Apparent Connection Between Moonlight and Plant Growth. 
More Research Is Needed. The Amateur Can Help Perform It 

By Prof. H. H. Sheldon, Ph.D. 

Chairman of the Department of Physic*, Washington Square College, New York University 


T jh seldom that so attractive a field of re 
searth for the amateur is opened up ns 
that which has been introduced liy the 
findings of Miss E S Semmens, an Eng 
lish botanist, on the effect of polarized 
light on the germination of seeds and the flowering 
of plants 

Informed by an old gardener that seeds sown in 
the full of the moon germinated mqre quickly than 
those sown in the dark of the moon, she sought to 
verify these results and was successful Obviously, 
since sunlight is perhaps on the order of 000,000 
limes ns intense as moonlight, then, must lie some 
other explanation of thin phenomenon than the in¬ 
tensity factor 

On the average, moonlight is about ten percent 
“polarized " If this is the cause of the more rapid 
germination of seeds and flowering of plants, the 
lest can be made in the laboratory, using such light 
Such tests have already proved the correctness of 
the assumption, and this success in turn has led to 
many other similar tests on the behavior of sea am 
mals, on the growth of bacteria and other related 
phenomena. 

Before attempting to outline the procedure in our 
experiments, we must first have a clear idea of the 
nature of polarised light 

To transfer energy from one place to another 
through space, there are but two methods, projection 
and wave motion For example, you may tear a hole 
in the aide of a ship by sending a torpedo or shell 
against it, the energy is carried in the form of a 
material body. Or you may likewise damage the 
ship by creating large waves on the water All other 
cases may be reduced to one of these two categories. 
Although contrary theories of light exist, it is sim 
pier to think of light as being formed by waves, since 
the distance from the sun to us seems a long way for 
particles so small that they are invisible, to travel 
and still be able to produce phenomenon of light 



A PRISM THAT POLARIZES LIGHT 
Figure 1 This natural crystal of Iceland spar has been 
sawed is two diagonally and cemented together again with 
Canada balsam In addition it has had its end /aces shaved 
off at an angle of 60* to the side 

Such waves would not, however, be on the surface 
of anything, that is, they would be more like waves 
in water rather than on it, so that there would or¬ 
dinarily be no “up and down-ness” to them Instead, 
they would vibrate in every conceivable direction 
across the line of progress. A string of fuxxy 
Christmas-tree tinsel, held taut, might be used to 
illustrate this phenomenon. In the analogy, the 
direction of progression of the waves would be along 
the length of the string, while the direction of their 
vibration would be shown by the particles of tinsel 
sticking out in all directions Now if you were to 
press this tinsel out flat with a flatiron, it would form 
an illustration of polarized light, whose vibrations 
ore all in one plane This is the kind of light we 
need in order to perform our experiments on plants. 


Polarised light can be obtained by sending ordi¬ 
nary light through a Nicol prism such as that shown 
in Figure I, Such a prism, if of practical sine, is 
not only very expensive, but is also difficult to ob¬ 
tain, so that it is ruled out for the average amateur 
The one shown in the figure is about 1% inches 
across and u valued at several thousand dollars. 
Excellent results can, however, be obtained by re¬ 
flecting ordinary light at what is known as the 
“polarizing angle,” from a piece of plate-glass, or 
better still, from a pile of such plates. Hie polar¬ 
izing angle depends on the kind of glass used, but 
in general, it is safe to take the angle somewhere be¬ 
tween 55 and 57 degrees. With the arrangement 
shown in Figure 2, the reflected light will be largely 
polarised, while transmitted light will be partially 
polarized and can be made almost wholly so by us¬ 
ing about ten such plates held together 

Any experiment using polarized light is valueless 
unless a control experiment using equal intensity 
of ordinary light is carried on at the same tints A 
second control experiment should also be earned 
out in total darkness, so that it can be certain that 
the light is really the cause of whatever effect may be 
observed. Thu necessitates either considerable pre¬ 
caution in arranging the lights to begin with, or the 
measurement and adjustment of their intenaity when 
used. 

With the first idea in mind, it is best to use sun¬ 
light as the source Arrange a pile of glass plates 
os shown in Figure 2a and place beside it a control 
pile, as shown in Figure 2b. The total thickness of 
glass should be the same in each case so that there 
will be the same absorption loss. The reflection 
loss at the top plate u approximately the same in 
each case; and although there Is some polarization 
at the top plate of Figure 2b, it is small compared 
to the polarization effected by all the tilted plates 
in Figure 2a 

The great difficulty when employing sunlight Is 
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PUTTING THEORY INTO PRACTICE 


Ficon 2 The diagrams here show how illumination of approximately Me same intensity 
may b* obtained y ei the light is polarized in one case and only slightly so in the other 


Figi re S The diagram illustrates thejuse of a targe condensing lens to render rays a/ light 
parallel The apparatus on the table shows such a system about to be put into operation, 
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HOW THE PHOTOMETER IS USED 

FlCUKK 4 The apparatus in the foreground is a photometer m use to measure the relative 
intensity of the two lamps shown at either end Almost above the box in the picture u a 
diagram skewing the box and interior arrangement Figure 4a shows how the box is 
dispensed with and a greased paper used between the sowers 


A rHOTQMETFR OF VARIED USES 

Figure 5 The instrument here show 1 * m i /«* i* a wry elaborate type of photometer called 
a speetro-photometer It can be used not only to measure relative intensity of illumination 
but also to measure the relative intensify of eaih of the colors which go to make up the 
light from any tuo sources and so allow comparisons 


to keep the plate* at the correct angle with the sun 
aa it progresses from east to west However, an in 
geniou* person can arrange an old clockwork to do 
this job for him Perhaps It is easier to use artificial 
light, even though this necessitate* a large condens¬ 
ing lens to render the rays parallel in order that they 
may all strike the glass at the correct angle. When 
such ray* are parallel, they should form a round 
■pot of light about the sue of the lens itself on a 
distant wall (Figure HI Obviously, a large lens 
is necessary, but it does not have to be an expensive 
one. Large condensing lenses such as those used 
in projection lanterns can be purchased cheaply 

If it is desired to adjust the intensities of the light 
more accurately, this can be done very easily Make 
a grease spot on a piece of while paper and reflect 
the light of each beam (the polarized and the un- 
polanzed) against opposite sides of the paper by 
means of mirrors held midway between them (Fig¬ 
ure 4a) If, when looking at it from the polarized 
side, the spot looks brighter than the rest of the 
paper, then the polarized light is the less intense 
If the spot looks darker, the reverse is the case. The 
adjustment can be made by adding more glass plates 
or, in the case of artificial illumination, by adjusting 
distances from the source. 

Care must be taken to prevent light from reaching 
the paper from any other source in the neighbor 
hood Thu may be accomplished by a screen, as 
shown in Figure 4a, or better still, by enclosing the 
paper in a box having mirrors inside to reflect a 
view of the paper, and holes at either side to allow 
the light to enter, as shown dugrammatically m 
Figurt 4b. Such an arrangement u called a photom¬ 
eter 

With our apparatus arranged, we are ready to 
start the experiments of various sorts os best suits 
our own fancy. 

If it u desired to test the germination of seeds, it 
does not matter particularly what kind of seeds are 
used. Such secus as mustard, water-cress and sun¬ 
flower are very useful, however, as the percentage 
of successful germination is rather high for all of 
these. For rough experiments, these ran be placed 
In two dishes filled with soil of the same kind, or 
oven in the two halves of the same box and separated 
by a card in order to keep stray light coming from 
one .aide from reaching the other Aa reflected light 
is always more or less polarized, it u desirable to 
prevent it from reaching this box from any source 
Consequently, such a card should be black and 
rough so aa to give little reflection. 


If really careful work is to be done, soil of any 
sort » not desirable, and should be replaced by a 
nutrient solution A nutrient solution may be made 
as follows potassium dihydrogen phosphate, 
KHjPO*, 204 grams, calcium nitrate, C4 (NO-,);. 
4H,0, 1R9 grams, magnesium sulphate (Epsom 
salts! Mg$0 4 .7H # 0, 19 7 grams, sodium chloride 
(common salt) NaCl, 2 grams, ferric phosphate, 
FeP0 4 , 2 grams, water, H g O, 10 liters # 

Any chemist can put up this solution for you, or 
you can prepare it yourself If you have no con- 


SuperstitioD—or Science? 

Sdenca has always scoffed at dw "old 
wives 9 tale" about planting seeds by the 
moon 9 * phases. Recently, however* a 
British scientist showed that the germina¬ 
tion of seeds and the flowering of plants 
are hastened by the action of polarised 
light and that moonlight is (partly) that 
Und of light 

Before we fully endentand tinea mat¬ 
ters, more reeearch ie required. Much of 
it can be done at home, by the amateur 
scientist It requires some seeds, a few 
mall pieces of plate glass, some other 
odds and ends, and fnnlight It invades 
the interesting fields of physics, chemistry, 
biology, botany and bacteriology. In the 
accompanying article, Professor Sheldon 
talk yon how to do the work. 

Perhaps the old-fashioned farmer who 
planted his crops "in the moon" was 
about right But he did not understand 
why. It is the discovery of tide "why" 
that is the most interesting part of this or 
any other piece of reeyirch. 


\cmcnt way of measuring grains and liters, >ou 
can change to ounces and quarts by computing on 
the basis of 28 35 grams to the ounce and 1057 
quarts to the liter. 

Such a solution is now to be used for soaking 
cotton hatting or filter paper placed in a flat, shallow 
dish On this the seeds are placed The whole may 
be covered with glass in order to prevent outside 
moisture, dust, and so on, from entering The time 
required for germination can then bo carefully 
noted, for the seeds are at all times vnuhle. After 
germination has occurred, no difference in the rate 


of growth of the stem or leaves will be noted (ac¬ 
cording to e xjh nmenl* so far performed J If, how¬ 
ever, suih plants arc allowed lo reach the flowering 
stage, those in the polarixrd light should be favored 
m growth rate 

If one lakes into consideration a large number of 
ex|MTimenls which have been earnrd out on plants 
at the Boyce Thompson Institute for Plant Research, 
it will be seen that different kinds of plants read in 
a very different manner under the same artificial 
conditions of il luminal ion, atmosphere, pressure, and 
bo on It is, therefore, obvious that one cannot at 
the present lime predict from experiments on on© 
plant what might take place with another 

The most rwent work of Miss Se in mens has been 
carried out on the hydrolysis of starch grains This 
was done with great care It necessitates the use of 
a microscope, sensitive thermocouples for intensity 
regulation and other expensive equipment Thus, 
it is a bit bevond the means of the average amateur 
In any case, this research is already being well done 
while the actual work of a more practical nature on 
plants is at present more or less neglected 

Among the other effrets apparently due lo the 
partially polarized light coming to us from the 
moon, may be mentioned a recent investigation by 
H M Fox [Discovery, London), who has shown 
that the tea-unhin of the Red Sea increases in sin 
at the full <>f (he moon, a period which coincides 
with its reprodudive activity 

The effect of polarized light on the putrefaction 
of fish was first announced by E. G Bryant, who 
found that pieces of fish exposed to moonlight be¬ 
came putrid much more rapidly than similar pieces 
left m the dark More recently, G F Morrison has 
experimented on the effet t of polarized light on the 
growth and luminescence of luminescent liacteria m 
fish and has reported a marked increase under polar¬ 
ized light 

It will he seen from this article that the field of 
biological research with polarized light, extending 
as it does from the act deration of the flowering of 
iHTiiilifu] plants to tin putrefaction of fish, offers a 
wide field indeed Further, the fait should not he 
overlooked that no explanation of the effri Is which 
have been observed have been gnen, and probably 
will not lie until a great deal more work has been 
done. 

Lunatics were original I v so called bemuse they 
had supposedly been nffcUcd by the moon Those 
who thought so may not have been quite so crazy, 
after all. 
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ARABF D” m a new word which bids fair 
to enter the language A definition of 
il might l>e ‘Wientifir hokum in support 
of which political pressure ib brought 


1 to bear.” 

Perhaps > ou have forgotten about Oar a bed. Let 
us refresh your recollection at thin time, for its 
originator recently has received a partial approval 
by Congress for a most astounding proposition. 

“Garabed” is tlie name Gorabed T, K. Giragoaaian, 
an Armenian resident of Boston, gives to his alleged 
“free energy generator” or illimitable source of 
power Eight years ago he succeeded in having 
Congress pass a measure agreeing to give him 
extraordinary privileges if he could prove his claims 

Hie claim is that he has devised rat a ns to utilize 
energy without limit and at no cost except for the 
usual depreciation of machinery He says that with 
his device unsinkeble ships will cross the fH’ean in 
thirty hours, airships will float in the air through 
the neutralisation of gravity, and every fanner will 
burn nitrates from the air with costless elettnuty. 

The war was on eight years ago and Congress 
passed his measure, for “Garahed” promised to end 
the war promptly and forever. A commission of 
five scientists was appointed for a d< monstration. 


As a result of that demonstration, the Scientific 
American reported as follows* 

“And so, after all, it turns out to be nothing but 
our old friend the flywheel and its family of pulleys, 
that will o’-the-wisp of the perpetual motion crank 
We, ourselves, had expected that investigation would 
disclose an ingenious bit of methamsm, but it had 
not occurred to us that ‘Garabed' would prove to be 
one of the typical perpetual motion schemes of the 
well-known ly|>e pursued by men who do not know 
the difference between power and force 

“The machine consisted of a heavy fl> wheel which 
could be set in motion by means of a system of 
pulleys. The flywheel was mounted in bearings in 
which friction was reduced to a minimum, and it was 
furnished with a form of clearic motor driven by 
a small storage battrry The inventor claimed that 
the machine would start itself, but that it would take 
a very long time to run the flywheel up to full speed, 
and so It was started by a strong man by means of 
the pulleys and belts After the machine was started, 
the battery was switched in and the machine would 
continue to Totate indefinitely 

“Apparently it took only one twentieth of a horse¬ 
power ui the electric motor to keep the machine 
running, and it took 10 horsepower to stop it, so 
that the inventor believed he was actually producing 
energy Evidently he was not possessed of even an 
elementary knowledge of phvsu's, such as a boy 
acquires in high school, or he would have realized 
the difference between force and power II should 
be perfectly apparent to him that the energy stored 
up on the flywheel wan thnt put into it by the man 
All that Mr Gisagossian did after running his 
machine for a tune was to stop it suddenly and note 
how great a powrr wus diveloped by expending in 
a few seconds the energy which it had taken minutes 
to store up " 

Now again Giragossian is demanding a patent on 
this ridiculous device This time he asks more than 
be did before He wants not only a patent monopoly, 
but to be relieved of the neirnsity of proving that he 
is the* first or original discoverer 

The natural question is, whv does he not apply at 
the Patent Office 9 Because he is afraid somebody 
will stml his invention, he says, and thnt it will be 


the beginning of long and costly lawsuits. Upon 
that alleged reason the Scientific American on August 
dip 1918, made the following comment: 

“Such an attitude should have been discouraged, 
but Congress by Us unprecedented attentions, actually 
fostered these suspicions and cast a slur upon regular 
legal means of protecting inventors which are pro¬ 
vided by the Patent Office Had Mr Giragossun 
applied for a patent in the usual way he would have 
been shown very promptly by the Patent Office the 
fallacy of his reasoning** 

We repeat that comment now, with this addition. 
For Congress to lend an ear to Giragossian’s fan¬ 
tastic scheme establishes a dangerous precedent. It 


At Last! 

Throughout the later yea its of arctic 
exploration, it has been die dream of the 
explorer to fly to the North Pole, and also 
to unlock the secrets of that vast area 
which lies between the Pole and the north¬ 
ern coasts of Alaska and Siberia. The 
successful accomplishment of both of 
these hazardous undertakings will render 
the year 1926 memorable forever fin the 
annals of arctic exploration. To Lieut- 
Commander R. E. Byrd, U. S. N., fell the 
honor of being the first man to reach the 
Pole by airplane, which he did in a con¬ 
tinuous flight of 1,200 miles in an all- 
metal, molti-engined monoplane, starting 
from Spitsbergen and returning to the 
same base. 

To that veteran explover Amundsen, 
assisted by the American, EDaworth, and 
the Italian, Nobile, the derigner of the 
ship, it was given to fly in an Italian-built 
semi-rigid from Spitsbergen to the Pole; 
onward to Point Barrow on the Alaskan 
Coast; and thence to Teller, near Nome, 
in a continuous flight of 2,700 miles, last¬ 
ing 71 hours, in the latter part of which 
he fought hit way against fog, ice and 
blustering winds. This magnificent flight 
of 6,820 miles from Rome, over the Pole 
to Alaska, haa served, as nothing abe 
could, to restore the waning prestige of 
the lighker-than-air ship. 


opens the door to any charlatan who seeks to ignore 
the orderly process of government. Let Giragossian 
apply to the same bureau where real inventors apply 
and where politics will have no influence 

Employer, Employee, and the Pnblie 

Thf outstanding lesson of the recent general 
strike in Great Britain was that a fight to the finish 
between capital and labor hurt the public more than 
it did the employer and the employee For every 
workman com«rnrd in the strike, there were ten 
citizens whose daily life was disorganized and whose 
very existence was threatened. Thanks to a more 
enlightened policy on the part of our labor leaders 
as compared with those of Great Britain, such a ca¬ 
lamity as a general strike can never fall on this 
iniiiiiry It had already been impressed upon our 
leaders that a strike is not merely a question be¬ 
tween capital and labor, but between capital, labor 
and the public. 

It is the recognition of the rights of the public. 


in industrial quarrels that involve the very necessi¬ 
ties of life—coal, food and traxsportation--that haa 
brought about the passage of the Watson-Parker 
Bill, of which we do not hesitate to affirm that, in 
the history of industrial relations, it is conspicu¬ 
ously the most notable single advance in the settle¬ 
ment of disputes between employers and employees. 
Briefly stated, the bill provides for each railroad 
or group of railroads. Boards of Adjustment, upon 
which are represented with equal power, both the 
management and the men. If the Local Adjust¬ 
ment Board is unable to settle disputed questions, 
the services of a prominent Mediation Board, not 
connected with railroad interests, consisting of five 
commissioners appointed by the President of the 
United States, may be invoked This Board will 
seek to settle the dispute by the exercise of its good 
offices, or to bnng about an agreement to arbitrate. 
The decision of such arbitration will be final, it 
will be filed with the United States District Court, 
and unless it were successfully impeached, it would 
become a judgment of the court 

Should the above methods prove ineffectual, and 
should it he evident that, as a consequence, a sub- 
tantial interruption to interstate commerce was 
threatened, the President of the United States would 
have the right to create a Board of Investigation 
to report within thirty days on the facts involved 
in the dispute. During the Boards investigation, 
and for thirty days after the filing of its report, no 
change can be made, except by agreement of the 
parties to the controversy, in the conditions out of 
which the dispute arose 

To Teach Ship Operation 
The operation of ships, using the term in its 
broadest sense, has grown to be one of the most 
difficult and most highly specialized activities of our 
modern world. To build or to buy a fleet of ships 
is simply to stand at the threshold of a great prob¬ 
lem containing endless ramifications. It takes highly 
qualified men to design a ship and to run it, but 
the task of developing trade for a particular line of 
shipping at any given port, also calls for men of 
very special qualifications and with a broad and 
intelligent understanding of the local conditions. 

It was the failure to recognize these facts and act 
upon them, that made such a ghastly failure of the 
early years of the Shipping Board*s operation of our 
newly built fleet. The story of that failure Is written 
down in the fact that fifty million dollars had to 
be drawn from the United States Treasury, annually, 
to make good the deficit 

The recognition of these conditions has led the 
Massachusetts Institute of Technology to institute a 
new course which will prepare young men to enter 
the fields of shipping operation and management, 
and to engage in other maritime pursuits. The first 
and second years differ but little from the regular 
course in naval architecture and engineering. In 
the third and fourth years however, business studies 
in economics are introduced, and these include 
accounting, banking, corporation organizations, sta¬ 
tistics, industrial relations, et cetera Since the 
handling of ships cargoes u one of the largest ex¬ 
penses of operation and fixes the tune apent in port, 
a study will be made of terminal facilities, methods 
of handling and stowing cargoes, railroad facilities 
and other factors involving a quick tum-around of 
the ship Most heartily does the Scientific Amen 
can recommend this course to those young men who 
wish to enter tip shipping business. 
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Is the Earth’s Diameter Changing? 

By Henry Norm Russell, Ph.D. 

Professor of Astronomy st Princeton University Raesroh AmooUte of the Ml Wilson Ohserrstory of the Carnegie Institution 


U |HE April meeting* of the various scien¬ 
tific societies brought out « few papers 
of decided astronomical interest. Prob¬ 
ably the most important was the further 
1 account by Professor D. C. Miller of 
die continuation of his work with the interferometer 
As, however, our readers may hope before long to 
have this work described by the observer himself, 
little need be said here, except a word of admiration 
for Professor Miller’s spirit of scientific impartiality. 

After years of most laborious and careful work, 
all that he asserts with assurance is that some real 
influence of some sort produces the effects which he 
observes. Some of the features of these phenomena 
look very much like the effects of “motion through 
the ether”—others do not, and the real nature of the 
influences which are at work must be left for further 
investigation to determine—when, if and ss it can 
With this conclusion the writer of these lines is in 
hearty agreement 

Among other matters of astronomical interest was 
Professor Stcbbins’ work on Alpha Coronae. This 
conspicuous star was found by him some years ago 
to be an eclipsing variable. Its period—known in 
advance through spectroscopic observations—is 17 
days, 8 hours and 31 minutes. The eclipses are 
small—the loss of light being lew than twenty per 
cent—and, if one is observable, the next two will 
happen in the daytime, and the observer has to wait 
52 days for another chance—probably to have bad 
weather. It is not surprising, therefore, that years 
Iiave elapsed before a sufficient number of observa¬ 
tions of the eclipse could be secured to provide a 
light-curve of high accuracy. Now that this has 
been done, the system turns out to be an interesting 
one 

The Moon’s Motion Appears Erratic 

The companion is much smaller than the principal 
star, and passes squarely across its disk. This affords 
an unusually good chance to find out whether this 
brighter star, like the sun, appears brighter in the 
middle of us disk than at the edge—for in such a 
case the lose of light will be greater when the obscur¬ 
ing body is in front of the bright, central region than 
when it is near the edge. This actually happens, so 
that it is clear that the star is like the sun In this 
respect 

Alpha Coronae, however, is a much hotter star 
than the son, and gives off about sixty times as much 
light If the companion was as bright as the sun, 
the loss of its light, when it was eclipsed in its turn, 
though a minute fraction of the whole, would be 
detectable by Stebbms* accurate measures. No Mich 
secondary minimum appears—so that the companion 
must be fainter than the sun. It is smaller and less 
massive, hut according to Stebbins’ calculations, it 
is denser. All the fads indicate that this companion 
is a faint dwarf star—probably red, like most of the 
other dwarfs. Many such stars are known, but none 
has previously been detected as a close companion 
of a bright star—for obvious reasons. 

Another communication of great interest, from 
Professor E, W. Brown, dealt with the strange and, 
so far, inexplicable irregularities in the motion of 
the moon. 

Il has long been known that the observed position 
of the moon did not agree perfectly with the predic¬ 
tions of theory: but it was not until Professor Brown 
completed his twenty years of theoretics! work, and 
ten years more of numerical calculations, that it 
became certain that, in these excessively intricate 


computations, nothing had been omitted, and no 
errors made. 

There is no doubt that, after full allowance has 
been made for the gravitational attraction of all 
known bodies, the moon's motion does not agree 
exactly with theory. Sometimes she is five, or even 
ten miles ahead in her orbit, and in other years as 
far behind. For years together site will bo ahead, 
then she will start, apparently rather suddenly, to 
lag and, after a decade or two, may have got a 
little behind the place calculated fur an ideal moon, 
moving in accordance with gravitational thoory. 

What does this mean? Are unknown forces acting 
on the moon to pull her ahead or backward? Or is 
there some other cause for her strange behavior 9 
The first hint of an answer is found m the fact that 
it is not the moon alone which behaves m this 
fashion The sun, too, and Mercury, Venus and 
Mars, as well, all show similar irregularities, and 
—which is very significant—they all tend to get 
ahead of their calculated positions, or to fall behind 
them, at the same time, and the bodies which move 
fastest in the heavens show the greatest discordance 
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IS THE MOON ERRATIC 7 
Analyst shows that St u the rirth which is erratic 

This suggests that the celestial motioiiB may, after 
all, he perfectly regular, and that the trouble is with 
our measurement of time. If our clocks are slow, 
the sun and moon will seem to us to run fast and 
will get ahead of our reckoning, because our reckon¬ 
ing has fallen behind. But our clocks ore con¬ 
tinually being set right by comparison with the stars 
—that is, with their apparent motions across the 
sky, which arise from the rotation of the earth 
Hence, if our reckoning runs slow, the earth itself 
must be slowing up, if it gets ahead, the earth must 
be turning faster. 

The total change which is demanded is not very 
great, amounting to the earth's running twenty or 
thirty seconds fast or slow, compared with an ideally 
perfect clock, in an interval of several decades and 
therefore involving a change m the length of a single 
day of only one or two thousandths of a second. 

But even this small change is hard to explain. We 
cannot account for it by any frictional action, for 
in this case the effect would be cumulative through¬ 
out the ages To be sure, the ancient records of 
eclipses indicate that a slight retardation has actu¬ 
ally happened, but this action is very slow, amount¬ 
ing to only a thousandth of a second per century In 
the length of the day, while the fluctuations which 


are now under discussion produce equally great or 
greater changes in a much shorter tune. Whet is 
more, they sometimes slow up and sometimes speed 
up the rotation—and fnclion could never do the 
latter 

Professor Brown suggests, as a more reasonable 
hypothesis, that the diameter of the earth may be 
very slightly variable If our planet should shrink, 
it would have to rotate faster in order to keep the 
momentum of rotation constant, as it must needs be, 
in the absence of external disturbances, if the earth 
should swell up, it would rotate more slowly. One 
percent change in diameter involves two percent 
change in the rate of rotation. To lengthen the day 
by a thousandth of a second, or about one port in 
86 millions, the earth’s diameter would have to 
increase by one part in 172 millions, or by Utth 
lesn than three* incites. Changes a few times greater 
than this, with a total range of a foot or so, would 
account for all of the observed fluctuations. 

The Earth Swells -d Shrinks 

In view of the geological evidence that whole 
mountain masses have been upheaved thousands of 
feet st many different epochs of the earth’s history, 
these much smaller changes do not appear impos¬ 
sible We do not know what would cause them, 
but we do not know what forces build mountains, 
either If the hypothetical changes are deep-seated 
and affect the main core of the earth, it would 
probably bo very iiard to detect them by any other 
way than their effect in the rotation, for the result 
mg changes in sea level would be very small, and 
quite imperceptible if the expansion or contraction 
were uniform. If, on the contrary, the swelling and 
shrinking were confined to a superficial crust of a 
depth pirhaps of fifty or a hundred miles, leaving 
the deeper mass unaffected, the necessary changes 
in diameter would be greater and would be measured 
m feet rather than inches. If changes were of differ¬ 
ent amounts in different continents, the changes in 
sea level would probably be sure of detection, but 
there is, of course, no reason to suppose that such 
changes, if they happened, would needs be both 
superficial and \ariable from place to place. 

Why such changes should occur at all we have no 
idea, but it is of interest to note that, for a moss 
having the rather low thermal expansion of iron, a 
rise in temperature by only 1/1000 of a degree 
(Centigrade) would bring about an expansion of 
one part in 80 millions, which is of the order of 
magnitude which we arc here considering Whether 
the material of the earth’s interior, which is under 
enormous premure, would expand as much for a 
similar rue in temperature m uncertain, but there 
appears to be little doubt that a general change in 
the internal tempera lure of the earth by a small 
fraction of a degree could produce the required 
change in sue. The beat necessary to produce even 
this small rise in temperature could not get into the 
earth’s interior from without, nor e*uape to the 
surface, except with extreme slowness, but chemical 
or molecular changes m the material might easilv 
liberate or absorb such amounts of heat, or indeed 
much more 

There seerns, therefore, no reason to doubt thr 
possibility of such changes in the size of the earth 
uh Professor Brown suggests. The supposition that 
they actually happen accounts in so simple a wav 
for the perpbxing “fluctuations” in the motions of 
the heavenly bodies that H appears to have a groat 
deal in its favor 
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Natural History for Tourists 

No Matter Where You Go You Will Find a Wealth of Subjects for an Interesting 

Study of Living Nature 

By T. D A. Cockerell 

Naturalist, and Professor of Zoology at the University of Colorado 


AMY jokes are made at the expense of 
the American tourist Thus, it was 
alleged that an Amrncan with his two 
daughters railed on Rudyurd Kipling, 
and on being shown into hia study said, 
“Arc you Mr Rudyurd Kipling 7 ” The author re¬ 
plied, “I am” Whereupon the falhrr said, “Girls, 
thu is Mr Rudyard Kipling,” Then they all 
marched out 

They had “done” Kipling and were ready for 
something else. 

This does not prrltnd to lie a true story, but it is 
supposed to be highly iharai lenslic The American 
is understood to be collecting impressions of per¬ 
sons, events and obje< is, and Ins sucres* seems to 
depend on the number he lan obtain in the limited 
time at his disposal Thus the glolw troth r is sub 
ject to ndii ule, as an entirely superfu lal jm rson who 
sees everything and understands nothing, and at the 
end of his journey, is hardly more edmatrd than 
when he started No doubt, the rnluisms are often 
deserved, hut perhaps they are based on a partially 
mistaken point of view. 

Perhaps wc should pul the emphasis not so much 
on the rapidity and extent of travel as on the state 
of mind of the trnielcr People spend a lifetime in 
a locality, and yet overlook most of the objects of 
beauty and interest it affords On the other hand, 
to one whose mind is Tidily stored with knowledge, 
the first ten minutes hrforc Rome or the Nile, or the 
shore* of England, give an impression which is some¬ 
thing to remember during the rest of life It is muih 
better, of course, to take more time, but with ade¬ 


quate preparation even the briefest stay may be 
made worth while 

To those fond of natural history, the briefest op¬ 
portunities may give results of scientific value. 1 
i an remember tnany such in my own experience 
Thus m 1B91, when t moling from Vera Cruz to the 
City of Mexico, the train slopped at a town railed 
Solcdad. Hastening across the platform, I examined 
a row of trees growing on the other side, and dis¬ 
covered the stale insect Chrysomphaltu scutiformi*, 
then new to science It is now a well known species 
of economic importance In 192.1, while going up 
the eastern coast of Siberia, I had a few moments 
while passengers were landed and taken on at Valen¬ 
tine Ray The result was the finding of a new kind 
of snail, whirh was named Hygromia amatoru —in 
faix iful allusion to the name of the locality In 
1921, as we passed the small Cenouras Inland off 
Porto Santo in the Madeira group, I wondered what 
might be found upon it It was getting late, and I 
was feeling rather seasick, but in a few minutes, I 
had specimens of a previously unknown snail, later 
named Ochlhsphtla cenaureruis . 

Adds Interest to One's Travels 

To the tourist with scientific tastes, pleasure and 
success need not imply discovery. The old things 
are mw to us, and no less wonderful because they 
have been observed before Yet, it is a worthy am¬ 
bition to wish to add something to scientific knowl¬ 
edge, or contribute an objett of value to some great 
museum. It cannot be expected that the majority 
of tourists will become seriously interested in na¬ 


ture, but we venture to believe that many are capable 
of it, and if they do not develop their latent powers 
m this direction, they are losing a great deal of 
pleasure. 

Suppose that the reader, shortly about to travel 
abroad, wishes to understand something of the nat¬ 
ural history of the countnrs Ip be visited. He should 
take a reasonable amount of time in preparation. 
Securing a good map, he detenninrs the course of 
his journey, and where he will probably stop He 
reads certain books, readily obtainable at the public 
library Having thus a background for his imagina¬ 
tion, he looks up the histones of previous investiga¬ 
tions and investigators, so far as circumstances 
pefmit He soon finds that most localities or coun¬ 
tries are classic ground to the naturalist, on account 
of the brilliant work of certain men. If he goes to 
the Hawaiian Islands, he hears of Perkins and Black¬ 
burn, if to the Madeiras, of Lowe and Wollaston. 
Parts of South America are still connected with the 
observations of Darwin; while the footprints of 
Wallace may be discovered, metaphorically speak¬ 
ing, in many Islands of the Malay Archipelago 

This historical aspect should not be overlooked, 
for it adds human interest and quickens the desire 
to do something, no matter how small, worthy of 
remembrance The intending traveler, now thor. 
oughly interested, and keen to be away, has still 
some things to do. He goei to a Urge museum and 
looks up some of the animals belonging to the coun¬ 
tries on his route. He may have a chance to see 
some of them alive in a soological garden. Wallace, 
before going to the MaUy Archipelago, made him- 
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self fnulisr with the birds sod butterflies of that 
region, ad far as they were represented in the British 
Museum* He told me that m this way he was an 
ohled t& recognise many at sight and to know when 
he had discovered a striking novelty 

It now becomes necessary to prepare some notes, 
which may beVntten in a little book small enough 
to go in the pocket Sketches may be added to make 
things dearer I always carry such a book and thus 
am able to recognise at once many of the things 1 
see During the long periods of enforced idleness 
on ships or trams one may take out the book and 
partly memoriae its contents 

Possibilities of Discovery 
One thing the traveler must learn is that he cannot 
do everything at once It is no more possible to lake 
note of all the animats and plants in a country than 
of all the people Some form of selection is inevi 
table Wallace chose to emphasize birds and butter 
flies, man) will like to follow him in this Others 
may prefer snails, or spiders, or beetles, or lizards 
and •nearly every one will want to know something 
about flowers. The marine life is full of delights 
and we may choose to follow Dr D S Jordan and 
think principally of fishes Various consideration 
influence us Thus, certain places are particularly 
rich in ferns, as Jamaica and Japan, Central America 
and Brazil are famous for their orchids, the Ha 
wsiton Islands are the paradise of the conchologist 
If we are particularly keen about discovery, we 
go in for something a little out of the ordinary 
Thus, in southern Peru last summer, I found many 
new wild bees but had I collected butterflies I 
should have found nothing undesenbed 

Then again, there is the problem of securing and 
preserving materials Shells are easily packed away 
in small boxes, such as pill boxes Scale insects can 
be put in envelopes Beetles are easily collected in 
alcohol Buttei flies are harder to manage especially 
when there are destructive ants which get into col 
lections Birds have to be shot and skinned Mam 
male are even more elusive though nocturnal species 
may be trapped The practised naturalist learns 
how to handle whatever he is after but the amateur 
may be forgiven if since he must choose he tends 
to do the easier thing Also he often has to consider 
expense and bulk and the < ost of preservatives enter 
into his calculation* Finally he is likely to favor 
objects of beauty 

Perhaps shells form the most satisfactory collec 
turns, having all these considerations in mind They 
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also have the advantage of existing nearly all over 
the world in extraordinary variety I and shells arc 
usually of greater interest than those of the sea 
or fresh waters, because more lotalircd and often 
with more beauty of lolor and form If they are 
collected alive the animals may be killed in boiling 
water and removed with a pin In some cases how 
ever it is desirable to preserve the soft parts or 
carry home living examples, in order that the mat 
omy may be studied Thus on a small island of 
the Madeira group I found the cumus turreted 
snail OchthephUa lurricula which exists nowhere 
else in the world I took some living specimens to 
England and they were the basis of a very imjx riant 
anatomical paper by Hugh Watson, of Cambridge 
ft seems lo me that one is perfectly justified in ob 
serving and forming a collet ti m on purely aesthetic 
grounds Wallace one of the greatest of naturalists 
said that he was greatly influent ed by love of beauty 
of form and color Indeed, the love of beauty is one 


of the greatest sources of happiness to ourselves and 
others Another motive is to preserve objects which 
will recall various occasions and if they cost effort 
01 even involved some hardship or danger, they are 
all the more prrcious 1iopine* of the chose" need 
not be large and c urn bento an. and thus out of the 
question for the average person 

1 here are h >wevc r other and more scientific 
aspects which need n t be disdained nor are they 
so technical as lo be difficult of comprehension 
Ihus any one may cbwrvt the life of the desert, 
how it ih wmderfully adapted for survival under 
extremely and conditions If he u so fortunate aa 
h visit deserts in two continents his intellectual en 
j yment may be keen Thus he has perhaps seen 
the many cacti in S uth America In Africa, he sees 
what 1 k like cacti but closer inspection shows that 
they are n I is like spurges or euphorbias Thus, 
the less n is teamed that under similar conditions, 
similar adaj till ms snse in different groups 

Aids Understanding of Past Events 

In the moist trojual forest nature plays hide 
and seek and the traveler finds endless amusement 
hi lo km^ for that whi h is concealed by color or 
nmikings In s me places he may observe the 
phenomenon called mimicry m which certain but 
lerflies closely resemble others which are said to be 
distasteful l > potential enemies or it may be moths 
whi h 1 ok just like stinging wasjs At other times 
the hat its f animals are full of interest whether 
birds ants or what vou please Then there is the 
ever present problem of geographical distribution, 
dependent on present conditions and past events 
How interesting to find the peacock butterfly of Lng 
land on the coast of eastern Siberia or the small 
copper butterfly in the Mud< ira Islands and in japan 
So we come lo understand the vastness and unity of 
the Paluearetie Region stret hing across Europe and 
Asm from the Atlantic to the Pacific 

We need natural history guide books At first, 
they would have lo be subsidired but eventually 
they might well pay their way Such things do exist 
in Europe ai d may often be purchased for a trifle 
in the bockstalls at the ^nat railway stations But 
the field has only bren partially covered at best 
Adequate guides covering the aspects of the subject 
already mentioned could not be prepared without 
a g > d deal of labor and expense and there are not 
to > mai y con petent authors Yet the thing is pos 
ml I an I it should be done lhc quebtion that now 
rests with you is When shall we begin 9 
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How High Up? 

Far Above the Clouds and Extending Out Towards Empty Space There Are Many Interesting 
but Incompletely Understood Phenomena. Can Science Explore These Lofty Regions? 

By Noel Deisch 



1LTHOUCH meteorological science is 
ready with an abundance of good data 
bearing on the phenomena of the at¬ 
mosphere, it u anything but forward 
in assigning a definite upper limit to 
this great ocean that surges above us There appears 
to be a rather abrupt thinning out at a level of about 
50 miles, but reliable evidence points to the exis¬ 
tence of on exceedingly tenuous mantle of gas reach 
ing far out beyond this, until finally it appears to 
merge imperceptibly into the void of interplanetary 
space. 

If one could climb to the summit of Mt. Everest 
be might look down, at* the comparatively low ele¬ 
vation of 29,000 feet, or about five miles and a half, 
on practically all of the clouds In fact the cumulus 
clouds, most familiar of all types, would He well 
over four miles below him, for they usually float 
at an altitude of only about 4*500 to 6,000 feet above 
the earth’s surface. 


Atmosphere Far Beyond Zone of Twilight 

Hie nimbus or storm clouds, which are often a 
development of the cumulus, may at times rise to a 
height of 10,000 feet, with the base still resting at 
a level of 450Q feet Stratus clouds may occur at 
a height of anywhere from 10,000 to 23,000 feet, 
whereas the most elevated of all clouds, the fleecy 
oirrus, are situated at an altitude of about 30,000 
foot, or occasionally as high as 36,000 feet. 

(Hoods in the tropics occur uniformly at a greater 
height than in the temperate tone, and hare the 
cirrus may at times be seen at a height of about 
50j000 feet, or over nine miles. 

There is another rare form of cloud which looks 


a good deal like a cirro-stratus, but is not to be 
classed with the ordinary water vapor clouds at all, 
in fact it is regarded as consisting of a suspension 
of very fine particles of dust which have been pro¬ 
jected to a great height during the course of a vio 
lent volcanic outburst. This is the noriilucent cloud 
These clouds exist at very much greater altitude* 
than any of the ordinary water vapor cloud?, and 
duo to this fact they have the peculiarity of being 
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luminous in the dusk long after the sun has set, a 
characteristic that ha* given them their name. 

Such clouds, produced by the explosive eruption 
of Krakaloa in 1883, were found on measurement 
to he at the surprising height of from 43 to 51 milea. 
Thu is the ret ord for phenomena seen in the atmos¬ 
phere by the light of the sun The limit of the zone 
of twilight, beyond which the stars are visible, 
even in daylight, is also located just about at this 
level 

The meteors and the aurora, however, give spec¬ 
tacular evidence that the atmosphere exists far be¬ 
yond the zone of twilight Their height has been 
calculated with very good accuracy, the data for the 
trigonometrical computations being secured by a 
pair of observers working at stations situated at a 
good distance from earh other—say from 10 to 50 
miles or more Meteors are generally observed vis¬ 
ually, their tracks being plotted on a star-map, but 
m the case of the aurora, photographic methods are 
given preference over naked-eye observations. 

A Streamer 375 Miles Up 

It has been ascertained in this manner that the 
very rapid meteors usually flash a light at a height 
of from 75 to 85 miles and become extinct at a height 
of from 45 to 55 miles Hie slower meteors become 
incandevcf nt at a height of from 55 to 65 miles and 
descend to within 50 to 25 miles of the earth’s sur¬ 
face, and on rare occasions a large one may fall 
right on through to solid earth. 

Meteors are not often seen at heights above 80 
miles, and quite rarely above 100 miles, although 
apparently reliable observations have on a very few 
occasions indicated considerabl y greater heights. 
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Very smell meteors, visible only m telescopes, occur 
at heights computed to be from 1,000 to 4,000 
miles above the earth, but these results are based 
on scientific inference rather than on unassailable 
data. 

It is interesting to note that the luminous trails 
occasionally produced by meteors occur only in the 
stratum lying between about SO and 60 miles of 
height, the average being about 54 miles, even though 
the meteor by which the train was produced may 
have been incandescent on either or both sides of 
this stratum. 

Careful measurements of the height of the aurora 
show that the greater number of these occur at an 
elevation of between 53 and 200 miles, there being 
maxima at 62 and 66 miles 

Hie arched form of aurora occasionally reaches 
up as high as 300 miles into the air In one rase the 
Norwegian observer Stormer, who has recently ob¬ 
tained some very accurate results, photographed one 
such streamer situated at a height of 375 miles. This 
repr ese nts the record height for any phenomenon 
which can properly be conceived as occurring in tbe 
earth's atmosphere, 

Msa Has Exceeded 28,400 Feci 

The meteors and the aurora are the only witnesses 
which give testimony concerning the constitution of 
the higher regions of the atmosphere The deeper 
layers of the atmosphere, on the other hand, are sub¬ 
ject to direct study, cither by direct visual ob¬ 
servation or through tbe intermediary of instruments. 
Some permanent weather observatories are located 
at very high elevations on mountains, such as the 
observatory on El Misti, Peru, at a height of about 
three and oife-half miles Observations have also 
been made by special expeditions to high altitudes 

The best that bas ever been done by mountain 
climbers exceeds 28,400 feet, that being the eleva 
tion at which George H Leigh-Mallory and Andrew 
Irvine, of the Britiah expedition into the Himalayas, 
were last seen, still climbing towards the summit of 
Ml. Everest, on June 8, 1924. 

Balloons, which have the advantage of making 
but little active demand on the physical capacity of 
the observer, were formerly very extensively used 
in the investigation of the atmosphere Coxwell and 
Glaisher as early os 1862 reached an observed height 
of 29,000 feet, and rose beyond this to an estimated 
height of 37,000 feet, but the credit of having 
readied the greatest reliably observed height in a 



ROCKET FOR TESTS IN VACUO 
One o f Dr Goddwfi experimental demets 


balloon is commonly accorded to the German mete¬ 
orologists Berson and Silring, who on July 31, 1901, 
reached an altitude of 35,434 feet 
To the aeroplane, however, must be accorded the 
distinction of having lifted a human being to the 
highest point above the earth that he has as yet 
been able to attain, tbe record of 39,586 feet having 
been set by the French aviator Calliio in October* 
1924. The difficulties of ascent at these altitudes, 
both as respects the machine and the pilot, are 
enormous. Much below this level the atmosphere 
is inadequate of itself for the support of life, and 
recourse must be had to oxygen for breathing. 

Indeed, calculation shows that the present world's 
record lies very near the limit of attainable height 
even when pure oxygrn is used, and it appears that 
if much greater heights are to be achieved measures 
will have to be taken to enclose the aviator in some 
kind of pressure-suit, or in a hermetic chamber, 
which will allow the pressure of the contained gas 
to be held at a higher value than that whuh prevails 
in the surrounding medium 
So far as the mere purposes of meteorology are 
concerned, wholly satisfactory results can be had 
bv sending instruments aloft unattended by an ob¬ 


server. Fbr • lot# ttm* fctov won-ntad4<r#4ttie 
extent for tU* parpota, the record 'ttfrmjkmf 
22,960 feet, attained to arfcjtt ascent ffetitfi 
Weedier Observatory In 1906. ^ 

Sounding balloons made of very thin she# tidtibat 
of the best quality and so eonsthtoted es to vehOfr 
the instruments which they carry thauiirti/ns Jam 
vels of lightness—at the highest point of their travel, 
so that they may settle to tbe earth in a parachute^ 
have also been much used for this purpose. Such 
a balloon liberated by the German meteorological 
sendee reached the surprising height of nearly 22 
miles. -Pilot balloons* which do not carry any ap¬ 
paratus but are used merely to determine the direc¬ 
tion of air currents, have been followed with the 
theodolite aa high aa 24 miles. 

Projectiles have gone yet higher, and their flight 
represents man's most ambitious achievement in his 
effort to escape the bonds that bind him to the earth. 
It has been computed by artillerists that the shell 
of tbe “Bertha 1 * that bombarded Paris rose to e 
height of 24 miles at the apex of Its trajectory, end 
of course it would have gone very much higher had 
the gun been aimed vertically. 

Can We Reach Higher Levels? 

No attempt has been made to date, however, to 
utilise the ascent of shells for the purposes of me t e- 
orological research, although such suggestions have 
been advanced. 

The fact that a modern high-velocity gun could 
throw i shell well above the tone of twilight into 
a region about which there u a great deal of scien¬ 
tific curiosity, makes these suggestions very in¬ 
teresting 

Dr Goddard, as ii quite well known, has thought 
to apply the rocket in this work, and has done a 
great amount of scientific research in an effort to 
put the project on a sound physical basis, the results 
being of a character to give great hope of this device 
being developed to a point where it will allow of 
instruments—gas-collecting apparatus, and the like 
—being sent to the very highest levels of the atmos¬ 
phere, and indeed even into the empty region beyond. 

The development of some method of this kind la 
of the first importance for the investigation of tbe 
vast region that lies beyond the highest ascents of 
sounding-balloons, a region concerning whose com¬ 
position, temperature, electrical state, and so on, 
at various heights there is very little accurate knowl¬ 
edge and a vast amount of contradictory conjecture!. 



SOUNDING BALLOON AURORA BOREALIS 

Thu type of balloon U used for determining otr speed conditions This phenomenon occurs at heights ranging from 55 Is 375 wfltfi 
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Miniature Amusement 

h dw larger contrivances designed for thrills and amusement the speed 
Is so great that the children have to be tied m and there » anxiety until the 
little ones are restored to their parents Many of the so called rides are 
now made in miniature so that the child s joy need not be mixed with fear 
In the upper left hand Illustration we show the well known whip car with 
a small edition of the same beside it At the upper right a whole installation 


Devices for the Tmy Tots 

of the wh p laid out for children is show Ferr h wheels do ot pm* t 
nucfa danger but wire screened ars (as ho n in he center illu rat on 
at least lot k safer than an earl er m d 1 «hown to 1 e left of tl s At the 
lower left s shown a mediu n s xe 1 n rry go rou d In the n a ure roller 
coaster show at the lower r ght ih hu tips a 1 I un ps are gentle D re ly 
above this a nerTy go round for very small fatrons is shown 
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Dm. Prince, Noted Psychic Invbticatoii, in Hu Study 


Before him are four of the five printed **Patience Forth* books, also J5 volumes of typed records 


The loose sheets are the results of fits personal studies while in St Louis 


The Riddle of Patience Worth 

Here Are Presented the Records, to Date, of an Investigation Conducted in a Scientific Manner 


by a 


IN August, 1912, Mm Emily Hutchings 
and Mrs Pearl Lrnore Curran of St 
Louu began to dabble with the ouija 
board, the latter, at least, in no spirit 
of seriousness or belief. Commonplace 
•tuff resulted, in part banal “messages” claiming to 
be from dead relatives and friends. It was not 
deemed worth while to make any record But at 
two consecutive sittings material of a markedly 
literary character was received and at the next, July 
8,1915, came this. 

“Many moons ago I lived Again I come— 
Patience Worth my name [Interruption by 
surprised sitters. 1 ] “Wait, 1 would speak wilt 
thee If thou shall live, then so shall 1 I make 
my bread by thy hearth Good friends, let us 
be meme. The time for work is past Let 
the tabby drowse and blink her wisdom to the 
fire log " 

A few sentences followed this quaint and striking 
paragraph, and some one ventured a joke at the 
expense of the purported communicator, who re-* 
lotted 

“Wilt thou but slay thy tung [archaic welling 
characteristic of a part of Patience Worth’s 
output]! On rock ribbed walls beat wisdom’s 
waves. Why speak for me? My tung was 
loosed when thine was )ct to be.” 

Hius emerged from somewhere the genius of 
“Patience Worth,” full-orbed, like Aphrodite from 
the «■« Sine# then a stream of poetry, fiction and 
table talk has been pouring forth, embodying extra¬ 
ordinary mastery and variety of literary expression, 
spirituality, wisdom, knowledge and wit Never 


Serious-minded Seeker After the 

By Walter Franklin Pruice, Ph.D. 

Reawch Oficcr, Boston Society for Piychto Research 

inferior, often the literature rises to a Very high 
level of beauty. There is a facility in the employ¬ 
ment of brilliant metaphor which seems to me 
hardly surpassed. 

At first, all was spelled out on the ouija board. 
Then the letters began to come in the mind of Mrs. 
Curran (who proved to be the psychic m the case), 
and the pointer simply swept around the board as 
a vestigial automatism. Then the board was dis¬ 
carded and the psychic spelled so rapidly, with no 
pauses between the words, that only an experienced 
recorder could follow tho delivery. At last come 
the stage of receiving by words, uttered at a speed 
limited only by the capability of the scribe, who, 
for the sake of accuracy, can use shorthand only 
in port, because of the peculiarities of the diction 
Mrs Curran is quite conscious at the time, and can 
at any moment break off to converse or answer the 
telephone, resuming where the dictation stopped. 

“Patience” Shows Unusual Versatility 
A novel of the time of Christ, **A Sorry Tale,” 
of 325,000 words, wai composed, spelled out letter 
by letter, before witnesses. It was published by 
Henry Holt and Company, and has been pronounced 
one of the finest attempts to portray that period. 
An idyll called “Telka” and laid in the Seventeenth 
Century, to be published soon is, in the judgment of 
some literary experts who have read it, a master¬ 
piece. When I had gone about two-thirds of the 
way through it I felt sure that it had reached a cli¬ 
max from which it must fall off disappointingly; but 
the last fifteen pages or so proved to be of such 


Truth 


poignant beauty that I walked the floor repeatedly 
before I could command myself sufficiently to go on 
—a rare experience. 

“Telka" is said to contain the largest percentage 
of words of Anglo-Saxon origin in any known book 
since Wyclifs Bible. “Hope Trneblood,” also is¬ 
sued by Holt, is a story in modern English laid in 
mid Victorian England. Some British reviewers 
disparaged it and some highly lauded it; but only 
one (who may have heard a rumor about “Patience 
Worth”) suggested that it might not have been 
written by an Englishwoman. One of the hardest 
literary feats is to get the proper local color and 
stamp of local language. Yet not a British critic 
found flaws in respect to these—and Mrs* Curran 
had never been outside the Mississippi valley. Three 
other books of poetry and prose have been printed. 
There is little doubt that had it not been for the 
ouija board “fly in the amber,” the Patience Worth 
literature would have won a wider recognition than 
it yet has done But it undoubtedly appeals more to 
highly intelligent and fastidious minds than to the 
masses that eagerly read and speedily forgot the 
clever jingles of Will Carleton and Ella Wheeler 
Wilcox. 

One of the astonishing features of the case is that 
an auditor may select a subject for a poem and, no 
matter how unusaal the subject is, within a few sec¬ 
onds the poem begins. It proceeds with all the 
usual rapidity, pauses befog made only to allow the 
recorder to catch up, with never a correction. I wgs 
present at a meeting of the Artist's Guild of St 
Louis where more than twenty short poem mi 
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dictated on subjects given at the moment. The poetry 
k aomedmei In rhyme,, but usually is in rhythmic 
free verse of iambic meter. I can present but a few 
briefer bit# so composed* Let it be understood that 
the delivery, in every case, began almost instantly 
after the subject was given. 

Discouragement 
•To acknowledge defeat? 

When God hath flung the sun 
From Hu open hand. 

Lifted the curtain of the day, 

And said: ‘Behold, my child, behold? 9 m 

A Field of Daffodils 
“x x x the great God 
In a sudden mercy, bent 
And kissed the field. 

And lo! the soil was pregnant 
And gave forth a golden smile. 1 * 

Pompeii 

“Like a jewel of pearls about the hillock's throat. 
The proud, proud hillock, with her head of fire, 
Like a necklet of pearls about her false, false 
throat— 

An instant, and behold! 

The labor of time becometh naught 
But ash and smouldering ember. * 

Keats's words (misquoted by proponent) 
“Magic easements opening upon fairy 
fields forlorn 77 

“I see fair fields where tufted poppies flaunt 
And gram sags heavy 'pon its stem. 

Where larks nest in the shadowed coves 
At roots where damp still clings 
Cool, restful cool, and quiet is the spot. 

And riotous poppies fringed about the nest 
Bleed in their joy. 

I see the hillocks, wrapped in purple shadows 
Veiled of miat, watched by sentinels— 

The pale, pale stars, 

Or guarded by the jeweled moon. 

1 see a river winding hence. 

Plunging seaward in exulting joy. 


I see cool pools sunk deep within the shadowed 
•pots, 



MRS. PEARL LENORE CURRAN 
at eight**n years of age, wish father and dag 


In some far forest glades. 

Molten of sunlight and of shadow. 

Woven of mysteries reflected from the sky— 
A vagrant cloud, a half-hid star, 

Some fright-winged bird, inscribed. 

1 see a fair, fair land a little way beyond— 
A magic land; and I would dream 
Behind the casement—fancy. 

Yea, I would retreat, letting my soul 
Go roving, while I watch and sing ” 



To the subject "Flappmf she instantly and lacon¬ 
ically responded, They dare what the past hoped 
for”, and in response to “The Press” she contented 
herself by cynically ejaculating, “The gab wench of 
the day " 

Here are a few of the aphorisms of “Patience 
Worth," flung off like sparks in conversation. “Beat 
the hound and lose the hare,” “A basting but tough¬ 
ens an old goose,” “To catch a flea needs be a dog 9 ” 
“Prod ye the donkey's rump, ye are sure of a kick," 
“The jackass deemeth the thrush hath stolen of his 
song," “The piggie that scratched) upon an oak doth 
deem his fleas the falling acorns' cause," “Thy abode 
Is withuu” 

There is a quickness and aptness of witty retort 
such as I have never known equalled. When some 
one wished that she might know of the after life, 
“Patience” flashed out, “Ask the cat—she dieth full 
oft", and a discontented woman who expressed vain 
wishes was told, “From constant wishing the moon 
may tip for thee." To one who objected that a cer¬ 
tain expression is known in connection with a per¬ 
sonage of the Nineteenth Century whereas Patience 
claims to have lived in the Seventeenth, she retorted, 
“Dost thou flatter thyself that today's thoughts and 
deeds were born today, by such a fledgling as thou?" 

Often persons get responses to subjects suggested 
by them which seem lo show uncanny knowledge of 
their unexpressed thoughts. One of my several ex¬ 


periences of this kind is as follows* In my house 
is a cocker spaniel whose love and devotion are so 
extraordinary, even for a dog, that 1 have some¬ 
times remarked, “It is awe inspiring! It is cosmic* 
It seems as though I were realizing a force in the 
universe expressing itself in that dog." But nothing 
of the kind did I say in Sl Louis when I gave the 
subject, “A Cocker Spaniel " This is what Patience 
said 

“Is it God within those deep, deep eyes? 

Could love express from human kind 
More than the tremble of thy flesh. 

The eagerness of thy desire. 

The leap of thy service? 

Once I have known thee have I not known Cod— 
Have I not found Him in a newer way expressed? 
Companion, making one with my day, 

A fellow, mute yet eloquent* 

Can 1 forget thou art the game at my hand 
And the servant at my feet?" 

Besides being a terse description of the dog, this 
beautiful verse expresses the thought in my mind 
when 1 named the subject. 

What Is the Answer? 

The Patience Worth literature, as produced 
through the mouth of Mrs. Curran, presents several 
weighty problems. 

1 The problem of literary genius By all the 
testimony yet gathered, that of Mrs Curran and of 
others who knew her at different periods, she had 
never shown, before the advent of “Patience Worth," 
literary talent, never prarticed to attain it and never 
aspired in that direction Like a large percentage 
of girls, at the romantic age she perpetrated two or 
three sets of rhymes I saw one of them in the orig¬ 
inal manuscript It was mere doggerel More than 
that, she had read little, not at all discriminatingly, 
and had no particular taste for poetry 

II. The problem of knowledge It is declared 
that her school education ended at fourteen, abort 
of the high school, except for music, which she cul¬ 
tivated and in which her ambition centered. It seems 
to be established that she has very little normal 
knowledge of history or foreign lands and that she 
never made a study of words. Yet Patience seems 
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MRS. CURRAN TODAY 

Showing her at the ante of the writing of thu arude 
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to have not merranl but a great deal of knowledge 
regarding the pout and othrr countries She also 
uses tometiv many archaic words and forms others 
from At glu hoxoii roots 

III Hie | r II 11 of uisdoin Mrs Curran u a 
bright and si I l< w man but never according 
to Uslirw ny J 1 sin n imfcst in her speech anything 
to appm li lit jr found sagacity and the lofty 
spirituality nhi h i w p< urs automatically from her 
lips 

IV Ihi pollein of seeming divinati >n of whal 
is in him an n inds Certainly Mrs Curran had not 
appeand t h ve that mysterious fi ulty 

bo imp lilt did it appear mrmilly to account 
for this | r luct on the basis of Mr Currm herself 
that at one stage there was a the r> that some liter 
ary genius and scholar composed what she memo 
nxed and recited But instant composition on 
suggested subjects killed that theory 

Hun it was suggested that the got the literature 
by tele[»alhy from ihr mtellutual group gathered 
around her But it ^atherrd around her bet a use 
Patience had already dictated The group varied 
and at times was not intellectual, but Patience con 
tinned unaltered 

One psychologist whose theories are confirmed 
and inflexible, wanted to hypnotize her feeling sure 
that thus the story of her life would furnish ah ex 
planation But he would poke her with his finger 
asking ' Do you feel that?” and since die is with 
oat hysterical stigmata it produced an unpleasant 
impression and she dec fined to be hypnotized I 
should not have advised otherwise m this rose for 
while facts can bo drawn out by hypnotism a vio 
lently prejudiced person can aUo interject them 
The! eln ited story might have been «m much the result 
of his suggestion* as Is the belief of a hypnotized 
subject that an onion is an apple 

Another psychologist has written a long at title 
about her He exonerates her from having any ton 
sciout education in or out of school to fit her foi 
the literature He exonerates her reading entirely 
He credits that she had nr\rr associated habitually 
With historians or philologists and believes her when 
she says that she had no memory of ever hearing 
any such scholars talk But he thinks that below the 
threshold of her consciousness is a secondary per 
sonality which has subi onacioudy listened to infor 
motion of which she was consciously entirely 
unaware But this would require that she did not 
hear only a few times subconscious!) for instance 


■ ■ . . 

The Folly of Atheism 

up a puppet show, athm the 
fielding? 

Nae 

W ho doubts his God is but m loutf 
Who pUh a hb wisdom with, egotry 
Hath loaf his mark 
Aye. I see’d ’em fetchin past, 
and brayed o’er wi’ a ribbon 
and a new latchet, and a ahoon 
bucklin and tasseled thongs 
To doubt u but to caMt thaa os a 
stone 

Unto the aery heart of God. 

Aye, and I fetched me a whistle; 
and beered the doings of the 
village — that Mark, o’ the 
smithy, haed a new wench; 
and she be heft 

Aye, a wide tale. I beered it, 
but heeded it nae, 1 bein’ 
feastln ’pon the new thong 
Who double his God 
Hath but announced his own 
weak limitation. 

Hath iiad hit hand and fettered 
of his foot. 

Weel, ’gad! Did ye see the 
dominie wi’ his new breeks, 
and a sabba* shirt? 

Weel, can ye heed It, and him at 
the Fair? 

A wide tale, eh? 

To doubt thy God 
is but to stop the everlasting flow 
of mercy; 

To die of thin! and lose thee ui 
the c hoot of thyself 


philologists using archaic words and defining them 
but there must have been a vast deal of this going 
on and yet she has no remembrance of ever being 
in tho company of persons holding such discourse a 
single time N< t only this but we may search the 
mord« of *plit ronKtoutness m \ain to find a se< 
oudary personality which suddenly manifested talent 
anuuntin^ to genius m a fif Id wherein the normal 
(onMci u«nr*M had never shown anv noticeable talent 


had any praeftm nor dsenthed any neh ambihoos, 
Here fa the pusah of Patteuee Worth, and 1 pra seot 
the case at this tune only as sock I want to rake 
Mrs Curran’s past with a fine-tooth comb, aOd she 
is willing that U shall be done If any person living 
is in the possession of knowledge about her which 
will or may present any clue, I shall be grateful to 
receive it and I request all readers who knew her 
before 1913 to wnte to me and tell what they knoW 
Psychologically or psychically, the case u the 
most amaxing one of its land in history It was pos¬ 
sible to give here only a glimpse of its magnitude 
rhe few brief passages have been taken almost at 
random I have as yet only nibbled at the fifteen 
\olumes of records now in my possession, in addition 
lo the printed works, altogether containing three mil 
lion words 

Were there space it would be interesting to learn 
the results of some of the unusual tests which I de 
vised A poem of twenty five lines was demanded, 
tho lines beginning with the letters of the alphabet, 
except X, in due order It was instantly dictated 
I asked for a conversation between a lout and a 
maid at a country fair, to be couched in archaic 
prose and a poem in modern English on “The Folly 
of Atheism ’—first a passage of one and then a pas 
sage of the other thus alternating to the end. This 
seemed to me an impossible mental feat But it wsa 
done so rapidly as to tax the recorder—four pas 
sages of humorous prose abounding m archaic locu 
lions alternating with four parts of a poem in 
modern English of lofty and spiritual tenor, and 
when assembled each factor made a perfectly articu 
lalcd little piece of literature 

Patience Worth” treats doubts regarding her be 
mg with humorous forbearance To her name given 
as a subject she responded 

4 A phantom 7 Weel enough. 

Prove thyself to me 
I say behold here / be 
Buskins kirtle cap and pettiskirts. 

And much tongue* 

Weel what has thou to prove thee?* 9 


What wonders there are to be found in the 
depths of the tea 9 What beautiful masses of 
coral and schools of fish r These were studied 
by means of the Wdluunion under-sen tube A 
description of this work by Roy Waldo Muter 
will be found i n our August isiue 
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MRS Cl RRAN S FARLY HOME MRS CURRAN’S PRESENT HOME 

located m the ftust sedoded Iowa of Palmer Missouri In St Lords, Museun is itona at the ngkt of lii UUstmdsu 
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Science Invades the Farm 

It Is a Far Cry from the Man Behind the Plow to the Modem "Once-over” Tiller 
Drawn by a Gasoline or Steam Propelled Tractor 

By Archer P. Whallon 


iNCE there was a laay country boy (he 

O now is a writer for scientific maga¬ 
zines) who had a big imagination He 
pictured the day when a farmer would 
press a few electric buttons and all the 
work of caring for the old 180 -acre farm—the 
plowing, the harrowing, the seeding, the cultivating, 
the reaping, the binding, and all the rest of it— 
would be done automatically. 

A wild idea, they told him when he spoke of it 
at the supper table. Bui thirty years have rolled 
by since then, and it begins to look as though the 
boy's picture of the future might become a reality 
after all. At any rate, a long step forward has been 
taken. Today the up-to-date fanner has at his com¬ 
mand a wealth of labor-saving devices. 

More Play Less Work 
A new day has dawned on the farm—a day in 
which the farmer need not grow old before his time, 
a day in which he can work less and play more 
than did his father and yet make the old place pay 
as his father never was able to do. 

vAnd this new day has been ushered In by a flood 
of time-saving and labor-saving invention*, 
the current of farm machine invention flows in 
parallel streams of activity; the development 
of larger died and more efident implements and 
equipment used in the prevailing fanning praetioe; 

Invention of new types of machines that elimi¬ 
nate tome of the tasks that have hitherto been neces¬ 
sary in the sequence of crop production; and the 


invention of other new machines that apply mechan¬ 
ical methods to farming jobs that were otherwise 
tasks of labor and time-consuming drudgery 
The multiplication of the working capacity of the 
farmer through an imrease in the sue of imple¬ 
ments is well exemplified by the contrast between 



THE OLD WAY 


Toiloas hand work U giving war to /arm machinery 
Jfciafr. Grauwr profit from (A« land 


the man * working with a two-horse, six-foot smooth¬ 
ing harrow, plodding along m the dirt, and the 
tractor whkh pulls over one hundred feet of the 
4ame implement—a contrast about as sinking as 
that betneen the first-named outfit and the drudging 
Oriental equipped with a hand rakti. 

But American farming efficiency is advanced not 
only by increasing the size of implements, but also 
through the development of more economical power 
plants A notable example of this development k 
shown in the appearance of two steam farm tractors 
whiih unite features (steam condensers and auto¬ 
matic fuel regulation) that give them the conven¬ 
ience and versatility of the gas-engine tractor, while 
retaining the well mognized merits of reliability, 
economy, and durability of the old-lime steam trac¬ 
tion engine. Both are twenty-horsepower engines, 
the one an oil-fuel machine, the other having a coal- 
burning boiler 

Perfect Seed Bed In One Operation 

Innovations that revolutionize farming methods by 
combining in one operation—a tingle passage over 
the field—work that must otherwise require several 
successive operations, are obviously of the greatest 
economic value Here, in the initial tasks of plow¬ 
ing and soil fitting a relatively new implement enters 
—the universal or “onoe-over” tiller. It combines 
the advantages of the common moldboard plow and 
those of the complicated power-dnven rotary tillers 
of Europe This machine, furnished for attachment 
to the ubiquitous small tractor, consists of a plow 
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bottom fitted with a power driven bladed or toothed 
rotating member that catches the furrow *licc at it 
turn* from the plr w und thorc ughl) pulverizing it 
forma a perfi ( seed bed at the passage over 

the field 

Original!} in its pra li il realization I hi product 
of the i’atifi a t tt n bined harvt sli r thnnhtr 
has now f unJ it j. I ice and is tevc lutx nizing 
grain pr du tion through ut the world There are 
now around 1 000 smill type c mbined harveMcrq 
in Kansu* u d an invasion of the harvest fields of 
Illinois and ti diana has taken plice 

Mtrhanlral Maturing Possible 

These small combines hast their mechanism 
driven by in attached mote r ind with hraders front 
9 to 18 frit wide, may be drawn by light tractors 
(the 9 fool by the Fordscn) i ly from 8 to 20 
horses flic grain may be sacked or in the hulk 
grain method, delivered to an accompanying wagon 
or carried in a tank mounted n the harvester and 
later disposed of as desired 

Ordinarily the straw leaves the hurvtMer in a 
windrow but straw sprnding attachments are fur 
nishcd. Other attachments for leaving the struw in 
piles convenient for haulage are also furnished 
further, then is equipment for the stationary 
threshing of bundled grain (self feeders and straw 
stackers) and for harvesting and threshing kaffir corn 
and the other grain sorghums 

Bean and pea harvesting equipment is also made 
and some makes tan be fitted for harvesting sweet 
clover and soy beans Several companies make hill 
aide models that can be operated on 50 pentnt 



i 


FOLLOWING THF HORSES 

Tfu* slow harrowing procts i i* now combined with plowing 
by machinery 

grades With most designs the header is detachable 
and may be mounted on a transport truck and trailed 
at the rear of the thresher This is for convenience 
in puling along roads as well as for allowing the 
machine t > he taken through narrow gates and 


In Kansas, Nebraska, Colorado, Oklahoma, and 
Texas there are about 161,000 square miles of land, 
with an approximate production of 150,000,000 
bushels, that may be conservatively regarded aa 
“combining" territory Thu doe* not make any claim 
for extensions due to possible further adaptive modi 
fications of the machines 

It has long been the prevailing opinion that grain 
must attain a condition of uniform maturity in order 
that it may be successfully handled by simultaneous 
cutting and threshing, a condition only met by a 
tranquil and somewhat and climate More recent 
experience seems to show that the necessity of this 
condition has been overestimated, and there appears 
the further possibility of extending the field of ser 
vice of the combined harvester through artificial or 
mechanical curing or drying of the threshed gram 

Machine# Designed for All Harvesting 

These labor saving machines in the grain field 
have their counterparts m the harvesting of other 
crops We have now the combined bean harvester 
and the combined clover seed holler The corn 
picker and the ensilage harvester are working a 
revolution m corn growing 

Throughout the corn belt and in all territories 
where it it not considered desirable to harvest the 
stalks the field picker is destined to become the 
standard corn harvester Indeed so efficient are 
these machines that for one type the ability to pick 
popcorn and green sweet corn for canning, is 
'burned The picker picks and husks the corn ears 
and delivers them to an accompanying wagon the 
stalks remaining m the field Not more than two 
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SPEmiNf LP FARM PRODUCTION 

Vpp l It photograph tllustrat s a combit d harvest r an l thre her Center photograph shows a 10 ton caterpillar tractor drawing a 700 foot long harrow In the upper right UluStratton 

a harvesting machine for sweet clover u shown 
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WAR ON BOGS 

Thu sprayer can treat acre i of crops each day 


operator! are required for the outfit* the tractor 
drawn machines having a capacity of from 8 to 10 
itres a dav, as compared with about an acre and a 
half for a good hand picker 

The ensilage harvester cuts the standing corn 
plants stalk* and ears, icnvirta it into ensilage and 
delivers it to the accompanying wagon, thus saving 
the labor of five men on the ordinary silo filling 
job “Bringing in the sheave* * and whc n the e urn 
l* in the shock,” although lime honored and pir 
luresque phrases, imply condition* of altogether too 
mui h ineffii lene y and drudgery to be endured 

Root and textile crops are also yielding to muhan 
ual harvesting In addition to the familiar t levator 
potato digger, we now have sugar beet harvester* 
There are a dozen or more French and German 
machines of this type Although thire mim* to be 
hut one American design commercially nmnufai 
lured it ofTers greater practical advantages Ihis 
machine cuts the tops from the beet* lift* the roots 
fiom the ground, and pul* them in pili* so that they 
can be readily picked up There is al*o an attach 
ment for saving the tops 

Flax and hemp harvesting machines are passing 
out of the experimental stage, and there ha* now 
been developed a cotton harvester which makes use 
of the basic idea of suction*-the same principle a* 
that employed in the vacuum sweeper familiar to 
the housewife This machine is mounted on a Ford 


•on tractor and can be driven through the rows with- 
out damage to the cotton plants The speed of the 
operators using the machine is about five tunes that 
of hand pickers While the machine has not as yet 
found extensive enough employment to exert an 
economic influence, of all the many inventions de 
signed for cotton picking it is b\ far the most prac 
tical and may some day be considered a* epoch 
making as Whitney's cotton gin 

Although the garden tractor is a small machine, 
its importance should not lx minimized for these 
small power plants that su|>erspde hors« or man 
power in garden tillage bid fur to revolutionize the 
intensive farming of the woild Their advantage 
lies not only in the fact that they multiply the out 
put of the laborer from three to five times but in 
that unlike the horse, they do not need feed or attrn 
tion when idle and they will serve to bnn r into 
production small farms and city and suburban lots 
whieh are now idle, where cultivation with the hor*e 
would 1 m impossible Thi* feature gives to these 
small automotive! an opportunity of the first magni 
tude m transforming the life of crowded agrie ultural 
countries What they may ultimately do for Ja]mn 
China Java India and other oriental agricultural 
nations may mean more for the peace and prosperity 
of the world than the werk cf the great machines 
of the grain fields 

(arm Owners May Decrease 

l nforeseen events may deflect annul or delay 
that which seems to he a steadfast tendency but it 
seem* by no mean** picsumpluous to *iy thit view 
mg then changes in farming method* not as past 
isolated event* but in prnsjHil—as an accumulation 
of possibilities—the increased efficiency of the agn 
cultural laborei will bring i further lelative de 
crea*« in rural population and a release nf still more 
workers to catrv on manufacturing and commerce 

Companion* between the prevailing method* of 
farming and thosp of our col mil foiefilhci** or 1 1 
the drudging peasants of bae kward land*, ire a hit 
loo familiar to deserve repetition n r an they 
exactly apposite for they ate out of date and ton 
Mder nnlv to the slightest extent the emplovment 
of mechanicnl farm power The newer method* are 
ot loo recent introduction to more than r i\c a hint 
of their influence on the shift of labor demind but 
even now through large sections of the grain belt 
the combined harvester ha* made the hobo hirvest 
hand a familiar figure five year* ago —u me 
species 

The increase m working capital requited will lend 



SMA1I TRACIORS FOR SMAIL FIELDS 
Th e not l i u rl rs arc exceptionally efficient 


to enlarge farnun^ units transforming the small 
farm into a vegetal It ui d fruit producer that will not 
itkmpt competition with the extensive plantation 
using large and efficient machinery An increased 
mcisure of gcographual specialization in grain and 
staple ciop growing will f How and excessive crop 
diversification will *how it*elf an etonomic fallacy 
On the c ther hand the sugar beet harvester the 
rollon picker tin 1 c m combine and a scorr of 
ether specialized farm imirhines will tend to extend 
iht territory ol itlicr crop* 

I lie ii isancther ftiture involved in this evolution 
of the man with the hoc into the man with the 
monkey wrench It is ihe increasing part played 
by the plant breeder Heretofore our effort* have 
been largely Mon,, the lilies of designing machinery 
to fit the e r ips iht v phnt cultivate and harvest 
Niw we arc beginning to piodure new varietur of 
plants to fit the machinery—new varieties of crop# 
which lend themselves more readily to mechanical 
operations 

All this vou might hay takes the guesswork out 
of farming and make it more profitable Yes but 
it does not mccsbunly follow that every man on a 
firm will r i >w inch jwnde ntly nch A tin Lime 
costs more th in old Dobbin The more machinery 
vou have the greater is the initial capital you have 
to invesi Hus fact miv well mean fewer farm 
owners and more tenant* 



CORN PICKER Btfc/1 IIARVFMFIt 

tars of com arc gathered without cutting the stalks The beets ere pulled tops cut off o l the root < piled up 
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Do You Know How to Get Along with People? 

Why Some People Get Ahead in the World While Others t)o Not 


By Dr* F, A, Moss 

George Washington University 


IHIS i-, lire age of diplomacy The pol- 
isht d snort! lias been supplanted by the 
polished word. The terrifying growls 
of anger have yielded place to the 
— Hootlung words of tact in the pioneer 

days, when might was right and every man was a 
law unto hnnbelf, diplomacy mrani III tie Hut times 
have changed 

A careful study of the qualities of the so-called 
successful man will reveal m nine case* out of ten 
that his success depend* not on the deep and pro¬ 
found something which purrles the brains of the 
average mam hut on the simple and more superficial 
something which pleases the understanding of the 
common folk, and arouses in their hearts a feeling 
of sympathy It is that congenial something which, 
for lack of a better name, I have defined as “social 
Intelligence,** or ability to get along with people, 
while the profound something, I define as “abstract 
intelligence,** or the ability to deal with ideas 
Abstract intelligence is a sort of sixth sense which 
explores the uncanny depths of science, social in¬ 
telligence has none of the mysterious qualities of a 
sixth sense, but it is the life of all the five It i» 
the ready eye, the quick ear, the judging taste, the 
keen smell, and the lively lou«h It negotiates all 
difficulties, and avoid* all conflicts 

For all practical purposes of life, social intelli¬ 
gence wins over abstrart intelligence, ten to one 
Abstract intelligence knows what to do, but social 
intelligence knows how to gel n done Those with 
high abstract intelligence win the laurels of scholar¬ 
ship, and are crowned with membership in Phi Beta 
Kappa, hut later those who crowned them are dis¬ 
appointed that they gel along no faster Hiose with 
high social intelligence rarely attain the best grade*, 
but they arc usually rewarded with all the offices 
tluU it is in the power of thtir fellow students to 
bestow, and later hi life their former instructor* arc 
astounded that they get along so fast 

In no trait do people differ more than in their 
ability to grt along with others And, as pointed 
out above, social intelligence is one of the mo^t 
important elements making for success 

Realising this, the authorities at George Washing 
ton University are attempting at the beginning of 


the freshman year to measure the social intelligence 
of each student in order to he able to assist him 
more intelligently in selecting courses and in plan¬ 
ning a career in keeping with his natural aptitudes. 

To discover the social ability of the various stu¬ 
dents a novel senes of social intelligence teats was 
developed by the Psychology Department. These 
tests were given to all the students who entered the 
university this year, and are being tried out in a 
number of other institutions. 

Several industrial concerns are also beginning to 
use these tests in selecting employees for positions 
where ability to get along with others u important 

Can Yon Place People? 

In order that you may see what the test is like 
we will let you try parts of it One of the most 
important factors in social intelligence is the ability 
to recognize faces and remember names. The person 
who gets along best with others does not have to 
be introduced to a man three or four times beforr 
he remembers that he has met him before Know¬ 
ing that it tickles the vanity of the average person 
to feel that he is remembered, the skilled salesman, 
if he calls at a place of business a second time, 
makes it a point to address the prospective customer 
by name The pleoAurablc effect of being recognized 
and called by name has been known by the poll 
1i< mn from the time of the anrient Egyptians. 

Two things are measured m this test One is the 
ability to recognise a face whirh has been seen 
before, and the other is the association of the corre< t 
name with the face As a rule the man who is 
best at recognizing faces m also best at remember¬ 
ing names, hut it occasionally happens that an in¬ 
dividual nmy remember having seen ten different 
people and not be able to recall the name of a 
single one Statistics on our first 1,000 cases show 
that people recognize faces much more often than 
they remember the names 

If you wish to lest yourself on ability to remem¬ 
ber names and faces you can take out your watch 
and study the twelve faces on this page carefully 
for four minutes in order that you may be able to 
raogmxe them when you wt them in a larger group 
Do not turn away immediately hut read what is 


said about teat one so that the usual time will wh 
between first seeing this group of faces and hftvmfe 
to recognise them in a larger group. You should 
study these twelves faces very carefully, for only 
about one in 400 makes a perfect score. Of the 
first 500 students tested at George Washington Uni¬ 
versity only one remembered all the names and 
faces, and be ia the son of a very popular United 
States Senator. Other things being equal, h se e ms 
that he might follow in the footsteps of hU lather. 

A second factor of considerable > importance In 
dealing with people is the ability to siie up 
a social situation and to exercise correct judgment 
in meeting difficult social problems. Tn order to 
lest this, 30 situations are given which require keen 
judgment, and a deep appreciation of human mo¬ 
tives, to answer correctly. Four solutions are sug¬ 
gested lo each situation, only one of which u correct. 
The person taking the test is instructed to place a 
check in front of the answer which id hla opinion 
most satisfactorily meets the situation Three 
samples follow* 

1 Henry Burton has held a subordinate 
position with a business firm for ten years. 
During this time the work assigned him has 
been quietly and reliably done He ia a man 
whom his employers will miss when he is gone. 
On obtaining an appointment with a new firm 
he will he likely to 

—Assume advisory responsibilities easily. 

—Impress his new employer immediately with 
his value to the firm 

—Be slow at creating opportunities for himself. 

—Resign on receiving a slight criticism of his 
work 

2. While burying their uncle, Tom proposed 
to four of his cousins that each deposit $20 in 
their uncle's casket. When the other four had 
each dropped in $20 in currency, Tom look the 
$80 and put in his check for $100 The thing 
which prompted Tom's conduct was most likely: 
—Craftiness 
—Ancestor worship 
—Devotion 
—Superstition 

3 The bodies of an unscrupulous politician 
and a woman other than his wife were found 
in a lonely wood The man had been shot twice, 



ONLY ONE IN FOUR HUNDRED SUCCEED IN THIS TEST 
Study these feces for four nuaaxez, then $ee if yea cm recognize then ta the larger group on the opposite peg c 
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LOCATE THE TWELVE MEN ON THE PRECEDING PAGE 

( ) Afllw flatter; ( ) CUfton Clark; ( ) Georf0 Cook, ( ) Tom Edward*, ( ) Ben EUiou, ( ) Lee Higgins, ( ) Howard lone», ( ) Jake McDonald, ( ) John Moore* 

( ) Chester Sims, ( ) bid South, ( ) Fntz fugner 


the woman three times. Prints of a sharp heel 

were found on the face of the murdered woman. 

The person who committed the murder was most 

likely: 

—A lover of the murdered woman. 

—The wife of the murdered man. 

—A political opponent. 

—A fanatic reformer. 

Now if you will take out your watch again and 
look at the group of 18 pictures on this page, you 
will find the twelve individuals whose photographs 
and names you saw in the first group. Below the 
cut are the names of these twelve individuals. From 
the group of IE, pick out the 12 persons whom you 
have seen before, and write the number of each of 
these 12 In the parentheses before the name with 
which it goes. Do not lake over four minutes on 
this part of the test. 

Cut You Read Faces? 

A third factor of considerable importance in 
social success is the ability to appreciate correctly 
the mental slate bark of certain facial expressions. 
To know tho thoughts of others one must depend 
more on the eye than on the ear The language of 
facial expression is the oldest and truest of all 
languages, for it is instinctive and in only a very 
small measure subject to the will The would-be 
diplomat who is unable to tell by a person’s facial 
changes whether he is indifferent, mildly interested, 
or greatly concerned has little chance of selecting 
the most effective means of clearing up a difficult 
situation. 

An effort was made to measure this ability by 
giving a series of twelve photographs representing 
as many mental states The names of these mental 
states are given in a list below the pictures. In the 
parentheses before each mental state is to be wntten 
the number of the picture which most correctly 
represents that mental state. It will be interesting 
to test yourself on the four samples which are shown 
on this page. 

Everyday observation and good commonsense 
show a person that certain things work in the con¬ 
trol of behavior, while other things are doomed to 
failure. One's ability to deal well with people Is 
reflected in the correctness of his observations of 
human behavior The one who is most adept at 
getting along with people will in general be the 
one who la most interested in people and who has 
mdat accurately observed their behavior. The extent 
to which one baa profited by observation of those 
around him b tested by presenting tin person taking 
the test with 90 generalisations on hortan behavior, 
some of which an correct, addle others are incorrect. 
He b instructed to indicate whether in his judgment 
the generalbadon b true or false by encircling tho 


T or the F in front of rath generalization. You can 
test yourself with the following samples' 

T F All men are created equal in mental 
ability. 

TF We generally like those who bring US 

« ood news. 

Ife are more shocked by our errors in 
etiquette than by those m logic. 

TF One of the surest methods of bringing a 
man to your point of view is by engaging 
in argument with him 

The next test is devised to imosure the extent of u 
person’s social information Other tlungH being rquul, 
the more things with which a person is acquainted 
and in which he is interested, the more able hr will 
]>c to appreciate the interests of others 

In order to get some measure of the range of an 
individual’s information, fifty statements, requiring 
knowledge of sports, automobiles, theaters, moving 
pictures, politics, current magazines, science, litera 
ture, organizations, travel, art, music, mechanics, 
etiquette, and items of everyday information were 
included Test yourself on the following samples: 
TF The nickname of the Chicago Nationals 
is Red Sox 

T F The term “right bower” is used in playing 
bridge 



WHAT EMOTIONS ARE DEPICTEDf 
( ) Astonishment; { ) Bashful appeal, ( ) Content¬ 
ment; ( ) Coquetry, \ ) Delight, ( 1 Determination, 

( ) Grief, ( ) Physical sufering, ( ) Page, ( ) Scorn, 
( ) Suspicion, ( ) Terror 


T F To Wome a Shrmer one must first join 
the Masons 

TF “Abie’s Irish Rose” is a musical comedy. 

T F The Lincoln automobile is made by Henry 
Ford 

The last test measures one’s ability to recognise 
the mental slate of the speaker, or the motives hack 
of the spoken word It is well known that the mere 
words that a person says, unanalyzed, mean little, 
but the mental slate back of these words is often of 
paramouni importance. In order to test one’s ability 
to appreciate the motive back of the spoken worjj, 
twenty seven quotations are given A list of mental 
stales, sut h as ambition, despair, determination, dis¬ 
gust. bur, hate, jealousy, love, regret, scorn, and 
suspicion are given. The person taking the teat is 
instructed to write in the parentheses before each 
quotation the mental Male or motive from the list 
which prompted the words You can lest yourself 
with the following quotations 

( ) He has a very am unt and fish-like smell. 

( ) Nay then, my last hope is gone—I can 

fight no longer 

( ) When 1 make up my mind to do a thing 

it geU done, ana this is one time that it’s 
going to be done my way 

! ) ( urscil I** my tribe if I forgive him! 

) There is norm thing in his eyes that tells 
me he is not playing straight, that’s why 
I locked the aoor. 

Is Havelock Ellis Right? 

In the preliminary analyst of test results on 1,000 
college stuck lit* many interesting things were dis¬ 
covered for example, the average score of 500 
men was hIhhiI live poinls lower than the average 
score of 500 women The highest possible score 
was 160 points. This is a sufficient difference to be 
worthy of note To some people this greater social 
intelligence of women will not come as a surprise, 
for there have always been a few who believed in 
“woman’s in!uHion,” and several years ago Havelock 
Ellis called attention to the “greater affectability of 
the female mind ” 

Whence came this greater affectability or social 
sense of woman 7 Realizing dull there can bo no 
final answer, I shall give my opinion for what it is 
worth tor countless ages woman, being physically 
weaker than man. has had to do with tort and in¬ 
tuition what men did with brute strength Being 
dependent upon the will of her cave man husband 
die found that in order to live comfortably she must 
be able to discern his mood with a high degree of 
accuracy on a moment’s notice. In short, she drvel 
oped her intuition from her anxiety to anticipate 
his wish, avoid his displeasure, and at the same time 
lead him into doing the things she wanted done. 
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A SKELETON VIEW OF THE FOUR TRACK UKIDGF 

Wr elrvmtion of the two massive lift bridges of the Air*wh Bay bridge The lengths of the spans are WJ and 216V .i /«*, the total lift u 100 feet 


Latest of Our Great Bridges 

An Old Two-track, Timber Bridge Replaced By a Steel, Four-track Bridge 7,411 Feet Long 

By J. Bernard Walker 



HE obstacle presented by Newark Bay 
to the construction of the main western 
railroads to and from their terminals 
oil the Hudson River has led to some 
heavy bridge construction. The best 
known crossing of the bay is perhaps that of the 
Central Railroad of New Jersey The present article 
describes the enlargement and ret onstrurtion of this 
bridge, which is now approaching completion, at a 
cost of $13,500,000 

At the present writing, the traffic is carried upon 
a double-track, pile trestle which dates from the 
year 1865 Originally, the railroad terminated at 
Elisahethport on the west shore of the lmy, and 
passengers and freight were carried from dial town 
to New York—a distance of 12 miles— by side-wheel 
steamers. In 1860, the Legislature permitted the 
extension of the road across Newark Bay The 
timber bridge was about 9,741 feet long with a draw 
span which provided two 75-foot openings This 
was replaced m 1888 by a pm-conne<lrd truss, and 
that, in turn, in 1905 by two double-track Scherwr 
rolling lift spans 


Entirely of Steel Concrete 
This famous old structure has been carefully main¬ 
tained during its 60 years of service, but the high 
standard of maintenance, coupled with the growth 
in weight of trains, has caused the structure to be 
continuously rebuilt, so that long ago the original 
material in the bridge disappeared 

Contemporaneously with the growth of traffic, there 
has been such an me rcase of water borne traffic up 
and down the hay, that in 1924s some 57,000 vessels 
passed through the draw spans and called for over 
19,000 openings The underside of the deck of the 
bridge was so low that practically all of the boats 
required an opening of the draw spans in order to 
pass through the bridge A study of the situation 
revealed the encouraging fact that, if tbe underside 
of the new bridgo were to provide a clearance above 
high water of 35 feet, about 60 percent of the traffic 
could pass under the bridge without requiring the 
opening of the draw spans 

It was decided to locale the new bridge alongside 


of the old structure, bringing the material to the 
site by water, thus enabling the regular train 
schedule to be steadily maintained without any in¬ 
terruption. 

The new bridge ib built entirely of steel and con¬ 
crete-concrete for tbe piers and steel for tbe super¬ 
structure The two openings through the bridge, 
which formerly were 85 feet wide, were enlarged 
to provide two openings of 200 feet and 125 feet, 
measured at right angles to the channel Each open¬ 
ing is provided with a pair of vertical lift, double 
track draw spans with a total lift ranging from 35 
to 135 feet above high water. Because the ship 
channels lie at an angle of about 60 degrees with the 
center line of the bridge, movable spans were re 
quired of a total length of 305 feet for tbe westerly 
and 2J6 feet for the easterly channel 

The decision to adopt the vertical-lift type of 
openings on this important mam-line structure was 
reached only after a careful consideration of other 
types of opening. It was decided that a four-track. 



THE Mil E-LONG APPROACH 
Lowering m 124V* fool, 54-ton girder into position 


swing bridge with such wide openings would be so 
heavy as to involve difficult problems of construction 
and operation, furthermore, the War Department 
desired that there should be two independent channel 
openings—one or other of which could be used as 
desired This, they pointed out, would have the 
advantage that, in the event of one opening being 
temporarily disabled, the other would he available 
and traffic up and down the fairway of Newark Bay 
would not be completely shut off The bascule type 
was considered but it was found that it would cost 
about 10 percent more for the 125-foot opening, and 
25 percent more for the 200-foot opening than would 
the vertical-lift type* 

All Spans Controlled by One Mara 

It was for these reasons that the vertical lift type 
was selected—the design being prepared by Dr. J. 
A L Waddell working in collaboration with the 
engineers of the railroad The design conforms to 
incepted practice, except that the counterweight 
tables within the steel towers are carried over mul¬ 
tiple sheaves instead of single sheaves, attached at 
each comer of the bridges. It should be noted that 
each opening consists of two identical two-track 
spans carried side by side The power for lifting 
and lowering the bridges consists of three-phase, 
60-cycle, alternating current at 2300 volts provided 
with low-voltage controls 

The total lift of tbe movable spans Is 100 feet and 
the operating machinery is sufficiently powerful to 
lift the 200-foot span in one and one-half minutes, 
and the shorter span in one and one quarter minutes* 
Tbe multiple sheave system was adopted with a view 
to avoid the excessive hub and axle pressures which 
have given trouble in previous heavy lift spans. 
Although the first cost is greater, there is a reduction 
of 25 percent in the power, and the maintenance 
of the system is less expensive. It is considered 
that this installation is a marked improvement over* 
the old system 

Each of the four spans is equipped with two 150- 
horsepower Westinghouse motors designed for high¬ 
speed operation. Tbe alternating current is delivered 
to a substation at the west end of the bridge at 
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LAUNCHING A FLOATING CAISSON 
These timber caissons were used in building the eighty-six 
piers that carry the long girder approach 


26,400 volts, when? it is stepped down to 2,300 volts 
and transmitted through two ihroc-conductor cahles 
to the motors. The maximum demand when all four 
bridges are raised simultaneously is about 1,300 
kilowatts. The machinery houses arc placed on the 
top of the individual spans All four spans are 
controlled by one man in the interlocking lower 
which is placed in the center-tower span 

Hie spans were erected upon temporary false¬ 
work, one at a time, so as always to have one open¬ 
ing available for moving traffic As soon as both 
spans were completed, they were raised to the high 
positions and the false-work removed. A great 
saving in the weight of the spans was secured by 
using silicon steel for the trusses and floor beams 
The stringers and all othpr parts are of carbon steel 
The maximum stress in the ml icon steel is 24,000 
pounds and in the carbon steel the maximum stress 
is 16,000 pounds 

Although the company will spend about $13,- 
500,000 on the structure and approaches, the new 
bridge will bring no additional revenue to the rail¬ 
road, but so great is the capacity, that a large future 
increase of traffic can be easily handled When the 
bndge is opened, it no longer will be necessary to 
suspend freight traffic during the rush hours of the 
morning and evening. The tram schedule calls for 
240 trains across the bridge, and switching, transfer 


and other movements will bring the number up to 
a total of about 300 trains daily. 

Some of the most interesting work of this great 
structure was done on the foundations, which in¬ 
cluded not only carrying the massive lift-bridge piers 
down to rock, but the construction of 84 piers for 
carrying the steel girders of the mam portion of the 
bridge 

In view of the great length of the bridge and the 
extensive reduplication of parts, the engineers made 
a most careful study to determine the best type of 
piers, the most economical method for their ton 
struction, and the best type of steel superstructure 
for a bridge of this character 1 he War Department 
had fixed the length of the approach spans at 125 
feet The soil throughout the length of (he bridge 
consisted of sand, gravel and clay, and it was de¬ 
rided to form the foundation of piles driven through 
to rock. The cut-off was raude 20 feel below low- 
water level, and upon this were built up the solid 
concrete piers 

Articulated Cofferdams Used 

The cofferdams were constructed upon a rein¬ 
forced concrete cellular base, to which the timber 
walls of the cofferdam were serurely bolted down 
The cofferdams, after being thoroughly caulked and 
made water light, were floated out and lowered onto 
the pile foundation, and the construction of the con¬ 
crete pier was then earned on by the usual methods 
—the irellular concrete base forming, of course, an 
integral pari of the pier. When the tomrete pier 
was completed, the sides of the cofferdam were 
unbolted and used in building other similar piers 
Great attention was given to the designing of this 
work, so as to render the building, floating, sinking 
and subsequent dismantling of the cofferdams os 
economical and expeditious as possible One mani¬ 
fest advantage of building articulated cofferdams 
was that it was possible to use the name sides many 
times over—some of the sections bring used as many 
as twelve times in succession 

The superstructure, which is entirely of stci K, 
called for a total of 328 plate girders, whose dimen¬ 
sions are length, 124Vi feet, depth, 10 feet 8 inches, 
and weight, 34 tons The piers, for convenience, 
were built in two adjoining sections. There are 
eight girders to each double pier, or two for each 
of the four tracks. The footings for the girder spans 
are of especial interest The fixed ends are of the 
hinge type, but the expansion ends moke use of a 
single rocker m place of a neat of rollers The 
rocker has the advantage of simplicity m construc¬ 
tion and greater accessibility for inspection and 



THF POWERFUL FLOATING DREDGE 
Much dredging was required, the material being deposited 
at the shore end of the bridge 


cleaning An idea of tho magnitude of this part of 
the work is gained from the fact that the tank of 
transporting these girders from the American Bndge 
Company's works at Ambridge, Pennsylvania, to 
the bridge called for 20 round trips of a train made 
up of 56 flat cars , 

Unlike the piers for the approaches, the all-con¬ 
crete pit rs for llir towers which carry the lift bridges 
were founded directly upon the underlying ruck, 
which was found at a depth of from 50 to 70 feet. 
The determination to fflrry these piers down in solid 
masonry by the pneumatic system was made in con¬ 
sideration of the extremely heavy superstructure 
loads, and also of the fact that the War Department 
required the depth of the channel to he '10 feet 
'fhese piers differ from ilie approach piers also in 
tin fatt that each pier is a single structure extending 
the full width of the bndge The caissons for each 
Mngle pier meuAurt d about 25 by 100 feet The 
sides of the caisson were built up to a height of 
about 10 feet hefort luum hmg It was then ballasted 
with concrete, towed out to the aitr, and then sunk to 
nxk under ((impressed air 

We are indebted to Mr A E Ohc.ii, Chief Engi¬ 
neer, and Mr J J Yates, Bridge Engineer of the 
Central Railroad of New Jersey for the particulars 
upon whirh this description of a very notable and 
highly meritorious work has been written. 



OLD AND NEW SPANS TIMBER GIVES PLACE TO STEEL 

ThU ekw shews the old rolling Uft span and the new ii&A-foot lift in the open position The Newark Bey bridges, old end new View looking west along the old timber bridge 
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At the left is pictured, a scene at the American Telephone and Telegraph Company offices in New York The map, in the center , is self-explanatory At the right are shown British 
newspaper men at the General Post Office Engineering Department, London for four hours conversation was carried on by radio across the ocean, with perfect results recorded. 


Building a Talk-bridge Over the Sea 

New Radio System Is Called "Single Side-band Transmission,” 
With the Carrier Wave Suppressed 

By Orrut E, Dunlap, Jr* 


DIO engineers are building an invisible 
talk-bridge to span the distance of 3,000 
miles between New York and London, 
with the ultimate aim of establishing 
general radiophone service between the 
Old and the New World 

The experiments began in 1922, and they are still 
m progress with no definite clue as to when the 
vagaries of the ether will be conquered so that com¬ 
mercial service can be offered to the public. Spon¬ 
sors of the tests on this side of the sea are the 
American Telephone and Telegraph Company and 
the Radio Corporation of America, while the British 
General Post Office is in charge of the operations at 
the English terminal Rocky Point, Long Island, is 
the site of the American transmitter and Rugby, 
England, is the location of the British station. 

Signals from the Long Island aerial are inter¬ 
cepted by a receiving station at Wroughton, England, 
3300 miles distant and are forwarded to the central 
ofice in London over 90 miles of land wires. Voice* 
can be sent directly from New York, because 70 
miles of land wires link the New York ofice with 
the transmitter at Rocky Point 

Secrecy Not Yet Practical 

When the Britisher speaks in London, the words 
travel over wire lines to Rugby, a distance of 85 
miles. The English waves are detected at Houlton, 
Maine, 2,900 miles from the Rugby towers. Six 
hundred miles of wire carry the impulses to New 
York The receiving station is located in Maine 
because that state is one of the ideal spots in the 
United States far reception from European stations 
and there is less static interference in that locality 
than in the vicinity of New York. 

The Rugby transmitter operates on 5,770 meters 
and the Rocky Point wa\w are 5,260 meters in 
length. The power outputs of both stations are 
ratal at 150 kilowatts. The American call is 2XS 
and the British GBT. 

Two factors which prevent the talk bridge from 
handling commercial traffic at the present time are 
static and the fact that eavesdroppers can tune in 
on the international conversations, thereby limiting 


the demand for the service It u pointed out that 
any business house or private individual making a 
radiophone call to Europe would natural! v have a 
message of importance and naturally the sender 
would not want the entire world to listen in. 

Several plans have been presented and tests made 
of systems which scramble the waves and then un¬ 
scramble them at the receiving station by means of 
special apparatus, thereby preventing eavesdroppers 
from learning the contents of the messages. When 
the nervier is finally inaugurated it will undoubtedly 
be protected by a method of shuffling and unshuf- 
fling the waves to confuse listeners at the interna 
lional keyholes British engineers are working on 
a system which lops off part of the voice at the 



THE TELEPHONE’S NEW FACE 
These me the mouthpieces employed for ta lk ing oeer the 
ether's ch a nnel to Europe This attachment is fUted with a 
microphone in place of the ordinary transmit te r 


sending station and grafts it back at the receiver. 

Five hundred vacuum tubes were needed in 1915 
to hurl the voice across the Atlantic from Arlington, 
Virginia, to the Eiffel Tower in Paris, but the modern 
system requires only 35 tubes which produce 150 
times as much power as the 500 audions which were 
linked in the circuit eleven years ago. This advance 
was made possible by the invention of a water-cool¬ 
ing system which prevents the bulbs from becoming 
hot When electricity was applied to the old tubes 
they became hot after the current was increased to 
a certain point and the metallic elements in the 
lamps emitted gases which destroyed the vacuum. 
The modern tubes with their water-cooled jackets can 
handle 400 times as much current without injury to 
the metal parts or the vacuum. 

Transmission Nears Perfection 

The problem today is to reduce the mortality of 
words in their flight across the water. All words 
must be heard correctly before the system can be 
pronounced perfect. In the reception testa, discon¬ 
nected words are used so that there is no chance of 
the receiving operator’s imagination supplying the 
musing links in the sentences. During the summer 
of 1923 about 15 words out of 109, on an average, 
would survive the trip across the Atlantic. Last 
summer the transmission was unproved so that the 
record was GO out of 100 words received On the 
average, during the past winter, 90 out of 100 words 
could be identified and during certain hours the 
complete word list was easily understood. 

When there is a continuous band of daylight or 
darkness between America and Europe reception is 
good, but when the 4C suniet wilt" is somew he re on 
the Atlantic the signals fade as the twilight cr ee p s 
across the sea toward the west The U sunr|eb wall" 
also has a detrimental effect Thu harriers, which 
signalise sunrise and sunset, also cut off static, which 
to a great extent seems to originate in the tropica. 
Seasonal variations in the voice intensity area* great 
that under unfavorable atmospheric oondit^otat ft re¬ 
quires 101,000 times as much power to ptqfeot the 
words through the 3,000 miles of space. 

Data obtained from 401,000 individual measure* 
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GIVING ELECTRICITY A VOICE 

The low-power portion, of the transoceanic radio telephone 
transmitter, Including the speech input, modulating, filters 
and amplifying apparatus 

menu in transatlantic radio-telephony revealed these 
principal conclusions The sun is the controlling 
factor in the diurnal and seasonal variations in signal 
strength. Transmission from east to west and west 
to east exhibit similar characteristics Transmission 
in the region bordering on the division between 
illuminated and darkened hemispheres is character¬ 
ised by increased a t tenuation* Disturbances in the 
earth’s magnetic field have a tendency to increase the 
daylight signal intensity and to greatly weaken the 
voices at night In general, static noise is less on 
higher wavelengths, with the difference between day 
and night sUtic apparently caused by daylight atten¬ 
uation. 

Full night-time signal strength is not attained 
until some time after sunset at the western terminal 
and the waves begin to weaken before sunrise at the 
eastern end. The daylight effects appear to extend 


into the period in wh|fch the transmission path along 
the earth’s surface is unexposed to the direct rays 
of the sun 

With the advance of the season from winter to 
summer, the lime at which the maximum night-time 
value i» fully alUlnrd occurs later and later. During 
the latter part of April the transmission path no 
sooner comes into ideal night tune conditions than 
it again emerges But as the season advances into 
the summer, day conditions begin to develop while 
the night held strength is still rising. Then, as the 
sunlit area recedes south after the summer solstice, 
a tune is reached, about the middle of August, when 
the full night-time values are r< turned 

‘‘Side-band” Transmission Used 

In the development of the transatlantic circuit the 
engineers have introduced what is known as the 
“single side-band suppressed carrier” method of 
transmission. The ordinary broadcasting stations 
radiate three bands of electrical waves, which are 
sent through the ether The central band is called 
“the earner ” The one side band extends upward 
and the other downward from the carrier wave The 
former is known as the ‘’upper side-band” and the 
latter as the “lower” The frequency-widths and 
amplitudes of each band arc the same as the fre¬ 
quency-width and the amplitude of the original 
wave but the power at the carrier frequency is more 
than two-thirds of the total. 

The transoceanic system radiates only one side 
band wiLhout the carrier. The advantages of this 
method are all the power radiated is effective in 
conveying the message, transmission is more stable, 
the frequency band is reduced, thus conserving wave¬ 
length space in the ether and simplifying the trans¬ 
mitting aerial problem. 

The engineers explain that it is not necessary to 
transmit both side-bands. Therefore, in the new 
method one side-band is suppressed by electric 
filters. Furthermore, the earner wave is merely a 
continuous alternating current and does not share 
the signal variation. It does not matter whether the 
carrier is transmitted or is supplied to the detector 
from a local source. For this reason the carrier is 
suppressed by Alters from the modulated wave sent 
out from the transnutting aerial But the carrier is 
reintroduced in the receiving circuit from a local 
source. This is termed “homodyne” reception, since 



o wave of l hr same frequency as the eliminated 
carrier is supplied to the receiver by a heterodyne 
oscillator 

In ordinary broadcasting the energy is transmitted 
at the carrier frequency, at the frequencies in the 
upper side band and at frequencies in the lower 
side-band The carrier i* the radio frequency modu¬ 
lated by the audio frequent y. The upper side-band 
includes the frequencies extending from the carrier 
upward and the lower side band includes frequencies 
downward from the carrier In regular radiophone 
broadcasting the carrier frequency component com¬ 
prises about 66 percent of the total power and, inas¬ 
much as it does not convey the message, it is ex¬ 
tracted from the side-band system Each side-band 
transmits the mensage, so that one can be dispensed 
with as is the case in the overseas circuit, leaving 
the single side-hand ai the pathway for all traffic. 






POWER SUFFICIENT TO SPAN THE SEA 


WHERE RADIO AND LAND WIRES MEET 


Tt« rnrrr ir.rtri ./ the wimlnln liwllrtw. Two Iwb ./ the kith-power Interior of the American traneatlantie radiophone receiving station. The radio receiver it 
lilr mlri omjptifyiat lahat on In the forttroand. The ontpat It ISO kUowattt at the left. At the right U the telephone teetboard and amplifier for the mre eireml 
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The Welland Ship Canal 

Progress on a 25-foot Waterway With 30-foot Locks that Will Open 

the Great Lakes to the Ocean 



[JEFORF describing the great undertaking 
which is known an the New Welland 
Ship Canal, let us consider the topo¬ 
graphical relation of those vast inland 
■can known as the Great Indies to the 
Lawrence River and the Atlantic Ocean Lake 
Superior—the most westerly of these bodies of water 
■—stands al an elevation of 602 feet above sea level 
Ila surplus waters flow into Lake Huron through the 
St. Mary’s River, whose rapids are overcome by the 
famous Sauh bte Marie locks, which include twin 
locks in the United States Canal carrying a maxi¬ 
mum of 26 feet of water on the sills Through 
these locks, boats of 25 feet draft ran pass from 
Lake Superior to Lakes Huron and Michigan From 
Lake Huron ship* tan proceed by way of the Sl 
Clair River and channels drrdged m Lake St Clair 
and the Detroit River to Lake Erie, which has a 
mean surface elevation of 572 5 fret Here large lake 
freighters must slop, for the reason that the depth of 
water over the sills of the old Welland Canal locks 
ii only 14 feet, brain Lake Erie, the surplus waters 
Row through the Niagara River and over the famous 
Niagara Falls to discharge ultimately into Lake 
Ontario, whose low water elevation is 242.5 feet. It 
is this great drop of 340 feel which constitutes the 
main obstacle to ship transit between the Great Lukes 
and the sea. 

As matters now stand, the 14-foot Welland Canal 



ENTRANCE FROM LAKE ONTARIO 
Thu photograph gn *j an idea of the masstve character of 
the loch construction 


By J. Bernard Walker 

is the only waterway from Lake Ene to Lake Ontario 
From Lake Ene to the sea, there are two waterways 
—one by way of the Welland Canal, Lake Ontano 
and the St I^awrence River, the other from Lake Ene, 
near Buffalo, to Troy on the Hudson River, and 
thence by that river to the sea The former route has 
a limiting depth of 14 feet, both m the locks of the 
canal and also in the various locks by which the 
rapids of the St Lawrence River are overcome 
Itelwrcn Lake Ontario and the port of Montreal 
The oilier canal—known as the New York State 
Burge Canal—has a limiting depth of 12 feet over the 
Imk sills 

Two Proposed Ship Canals 

As the public is well aware, there are two projects 
for opening a waterway of sufficient depth to accom 
mo dale sea going ships from the Great Lakes to the 
sea One of these is by way of the Welland Canal 
and o deepened St Lawrence River, the othrr is by 
way, mainly, of the present Barge Canal and the 
Hudson River Since the ultimate depth of any 
canal is determined by tbe depth of water over the 
permanent structures, such as the sills of the lock 
gates, it may be said that the 25-foot waterway 
through the Welland Canal and down the St Law¬ 
rence River will provide for an ultimate depth of 
30 feet, whereas the route by way of the New York 
Stale Barge Canal, as at present suggested, provides 
for a depth of 25 feet over the sills. Wc think it is 
safe to say that, in the unlikely event of the United 
States Government deciding to take over the present 
barge canal and turn it into a ship canal, the Govern¬ 
ment engineers will take a firm stand in favor of 
building the permanent structures with a minimum 
depth of 90 feet. 

A glance at any map of the region around the 
Niagara River shows that Lake Erie and Lake 
Ontario are separated by a rather narrow peninsula 
of land which measures in width, as the crow flies, 
about 24 miles. For the first 18 miles from Lake 
Ene, the river flows through fairly level country with 
a rather steep fall of the nver for the last few miles. 
Here it comes to a great cliff or escarpment into 
which it has worn its way back for several miles and 
over which it thunders in the world-famous Niagara 
Falls, with a drop at the Horseshoe Falls of 155 
feet and at the American Falls of 162 feet. Thence 
it flows swiftly down through the Whirlpool Rapids 
and on to Lake Ontano 

Now, if the visitor were to stroll to the westward 


of Niagara River below the falls, he wonld find that 
the great escarpment extends along the peninsula 
more or less parallel with the shoreline of Lake 
Ontario, and, ten miles from Nigara, he would 
coirrc upon a series of imposing engineer!ag struc¬ 
tures representing the transformation of the old 14- 
foot Welland Canal into the new 25-foot ship canal 
—a work the magnitude of which is shown in the 
accompanying diagrams and photographic views. 

It may come as a surprise to many of our readers 
to learn that the Welland Canal enterprise cele¬ 
brated its centenary on November 30, 1924, and that 
the present 25 foot canal will be the fourth to bear 
lhat name The first, begun m 1824 and completed 
in 1829, had 40 wooden locks with a depth of 8 feet 
on the sills. In 1850, there was opened the second 
Welland Canal, when the number of locks was 
reduced to 27, builf of cut stone with 9 feel of water 
on the sills This canal is now used for power pur 
poses and all of its locks are still in existence la 
1853, the depth was increased to 10 feet by raising 
the banks of the Canal and the walls of the locks. 

The Dominion Government now took up the ques¬ 
tion of inland navigation and the Commission ol 
] 870 recommended a uniform scale of navigation foi 
the Welland Canal and the St Lawrence route, with 
locks having 12 feet of water on the sills, which 
was later increased to 14 feet. This, the third canal, 
26% miles in length, was opened for 14-foot naviga 



. LOCK NUMBFR 2, LOOKING SOUTH 
AU the locks of the <mnet me 30 feet deep, 00 feat wide end 
830 feet long 
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PORT COLBORNE BREAKWATER 
TMj photograph show* a stretch of the complete concrete 
superstructure of the great breakwater 


lion In 1687 and the St. Lawrence River canals were 
placed in service in 1901 This canal has cost for 
construction about $24,000,000 and about $12,000,- 
000 for repairs and maintenance The Welland and 
St Lawrence Canals between Lake Erie and Montreal 
have cost Canada about $87,000,000 on capital con¬ 
struction, and about $28,000,000 for repairs and 
maintenance s 

In 1901, the total tonnage passing through the 
Welland Canal was about 620,000 tons By 1914s 
it had increased to 3,860,000 tons, showing that, due 
to increased facilities, the St Lawrence route had 
gradually drawn more heavily upon the Great lakes 
Atlantic seaboard trade Tbe Great War withdrew 
many lake vessels into high sea service, and traffic 
through the Canal fell off from 3,8<>0,000 tons in 
1914 to 2,200,000 tons in 1918-19, but since this 
latter time, traffic has been growing rapidly year 
by year, with a new maximum annual tonnage record 
of 5,037,1-12 tons, established in 1924. 

The short-sighted polity of 1870 left the Welland 
Canal as much out of date in 1887 as it was when 
the improvements were begun in 1873, whereas a 
moderate increase in the length of the locks alone 
would have enabled a large part of the fleet of 1901 
to descend to Montreal, instead of being confined to 
the Upper Lakes These canals, locks and river 
channels are entirely inadequate for use by the Great 
Lakes steamers of today, and can now be considered 
as of little more than barge sue The Improvement 


of the Welland and St. Lawrence Canals to such 
dimensions as would accommodate ships of at least 
25 foot draft has been contemplated for many yean. 
During the past quarter of a century, exhaustive sur¬ 
veys have been made to determine the feasibility 
-and cost of such a waterway and another survey has 
been corned out recently by the International Joint 
Commission Following the opening of the St Law¬ 
rence Route in 1901 for vessels drawing 14 feet of 
water, the Canadian Government began improve¬ 
ments to the Port Co I borne entrance of the Welland 
Canal, these consisting of deepening the harbor to 22 
feel, constructing a million bushel modem concrete 
elevator (completed in 1908), and building large 
breakwaters. So great has been the increased move¬ 
ment of grain through the Welland Canal, that the 
Dominion Government has twice found it necessary 
to add to the original Port Colborne elevator, first in 
391 2* 13 and again in 1923-24, ear h addition increas¬ 
ing the capacity by one million bushels. The elevator 
and its extensions are already taxed to the limit of 
their 3,000,000-bushel capacity 

The total length of the new ship canal is 25 miles 
and the difference in level between Lake Erie and 
Lake Ontario is overcome by seven lodes, eat h having 
a lift of 46% feet The topography of the lower 
plateau and the fact that the canal extends in a direct 
line down the face of the escarpment permitted the 
adoption of lifts of this height They are a peculiar 
feature of the design of the canal, and there was no 
precedent in any previous construction for locks of 
their size. 

Total Cost About 8110,000,000 

The cross sections of the canal show that it will 
be 200 feet wide on the bottom with slopes of two 
feet horizontal to one foot vertical The sections 
whuh were let by contract in 1921 have been exca¬ 
vated to a depth of 25 feet, but the rent of the work 
ih being earned down to a depth of 27% feet All 
masonry structures, however, are being built for a 
draft of 30 feet Hence the canal, whenever it is so 
desired, can he deepened by simply dredging out the 
canal pruun and the harbor entrances Port Wclkr 
on Lake Ontario and Port Col borne on Lake Erie 
are now being dredged to give a 27% foot draft 
where severe wave action may be expected 

The canal has seven lift lo< k* and one guard lode, 
as shown on the accompanying profile. Three of 
these are twin locks in flight, arranged similarly to 
the Gdtun locks of the Panama Canal The locks 
will have a usable length of 820 feet, a usable width 
of 80 fret and a depth of water on the sills of 30 



BRFAKWATER AT ONTARIO ENTRANCE 
Tfce concrete , rock filled cubs upon which the concrete 
monolith superstructure was erected 


feet, the lift of each lock being 46% feet For the 
25 foot depth, the width of the canal at the waterlinr 
will be 310 feet The lower mitre gates are 82 feet 
high, and the approximate weight of each leaf Is 425 
tons The total estimated weight of metal m the lock 
gates and operating machinery is 12*300 tons, and 
the estimated motor load for operating the canal and 
the Port Col borne elevator of 3,000,000 bushel capa¬ 
city, is 11,200 horsepower It will take eight minutes 
to fill a lock, and the estimated time for a vessel to 
pass through the canal is eight houre 

In addition to the work on the canal itself, there 
has been Home very heavy construction for the har- 
bom at each end, notably at Port Colborne, where 
massive breakwaters were required to protect the 
approach to the canal 

The expenditures to the end of March, 1925, on 
the new canal had rear lied $50,000,000, including 
the engine* ring expense and the purchase of the 
right of way It is estimated that the canal will be 
ready for operation ul>out 1910, when the total cost 
will have been about $110,000,000 We are indebted 
for onr data and illustrations to the courtesy of Mr 
Alexander J Grant, Chief Engineer of this great 
work 


!n an early issue will appear an article on the 
first decade of operation of the Panama Canal , 
whu'h was opened to traffic in 1914 and has a 
most romantic history 
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THE LOCATION AND SOME DETAILS OF THE CANAL 
Urn Mop showing re Was of the Wetland Crawl to Lakes Erie and Omari*, and to the Niagara River. Right Section* through twin lock* and through canal in rock and in earth 
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The Perfection of New Proceuk* Often Means Months or Research and Experimentation 


A Romantic Achievement in Industrial Chemistry 

A Paint Which May Be Applied Quickly, Will Dry Rapidly, Is Tough, Hard and 


n ODAY nearly three million automobiles 
are finished with a substance which is 
neither paint, varnish nor enamel, but 
which combines and enhances the qual- 
' ities of them all. Millions of dollars 

worth of fine furniture, private railway cars, day 
coaches, pianos and even tank cars have a similar 
finish Up to six months ago it could only be ap¬ 
plied by pneumatic spray guns. Today it nan be 
brushed on in the home. Unlike the finishes which 
have been standard for generations it is not made 
from gums and oils with a turpentine thinner It 
Si a new development of mtro-oellulose with butyl 
alcohol, distilled from grain, as a solvent. 

A Took for Pioneers 

St* Gaudens said that a sculptor was a man who 
mixed braina with clay The corps of chemists who 
created this finish were pioneers They mixed years 
of painstaking research and experience with cotton- 
nitrates, solvents and pigments. They modified 
every Ingredient and in some cases they actually 
synthesised wholly new compounds to serve os in¬ 
gredients. Then they purified, perfected and amal¬ 
gamated all of the ingredients into a finished 
product 

Today, the substance which they created is used 
around the world. This, in brief, is one of the latest 
romances of industrial chemistry 

A “paint” was wanted that would have all the 
advantages of the old varieties, with none of the 
disadvantages. It must be compounded so that it 
could be put on quickly, so that it would dry rapidly, 
but so that it would stay permanently, and wear 
indefinitely without loss of lustre or protecting 
power. And there were, apparently, no beaten paths 
to follow—no products Hut might merely be im¬ 
proved 

Dr. Charles If. A* Stine, Chemical Director of 


Resistant to the Elements 


E. I. duPont de Nemours and Company in Wilming¬ 
ton, Delaware, under whose direction it was de¬ 
veloped, thus describes the inception and production 
of this most important commodity. 

“In effect, we were told that what was wanted 
was a finish that would protect cars, furniture, and 
other finely finished objects The paint, or lacquer, 
or enamel, or what-not, that we were to develop must 
be as handsome when it was applied as is the finest 
finish ordinarily used Yet it must be capable of 
much more rapid application It must be capable 
of carrying color pigments or other coloring matter, 
so that various shades might be readily obtainable, 
and these colors must not fade. When dry, the de- 



ACCURACY OF DETAIL 

h nmiuU when rmettoru dwpend m prtd»* /armato 


sired product must bo hard, so that it would not 
scratch, must—in this particular—be similar to 
glass. Yet it must not have the other properties of 
glass, lest it crack too easily. Therefore, with its 
hardness, it must be tough. Furthermore, it must 
be proof against the action of water, against oil, 
against grease, and against the action of such acids 
as might come in contact with it It must not de 
leriorale under the action of heat or cold. Ire and 
snow, sunlight, dust, sandstorms, or mud, must leave, 
if possible, no mark at all And of course, the prod¬ 
uct must be able to compete in price with the finish¬ 
ing compounds in ordinary use. 

Requirements Were Stringent 

“What this new finish was to be made of, no one 
cared. But of certain things we were sure. It must 
be made of such mixtures as would not eat their 
way through tin cans, for example, for tin containers 
would be necessary for its shipment and storage, and 
the paint would be worse than useless if it ate 
through the tins and trickled all over the shelves. 
Neither must it undergo any chemical changes after 
it was prepared, for that might change the final re¬ 
sult. Then, too, it must have good ‘covering power. 1 
That is, it must not be transparent, except when used 
os a varnish, for part of its job is to hide the color 
and texture of the material over which it is to bo 
spread. And there were many other qualities that 
it must or must not have. And with these specifica¬ 
tions we set to work.” 

The development of this new finish began with 
mtro-cellulose. When nitrated cotton is dissolved in 
amyl acetate and put on a surfaoe it dries vary 
quickly. It is commonly used as a costing to pro¬ 
tect lighting fixtures, fine hardware and silverware 
from tarnishing. But so thin is this protecting film, 
when* the solvents evaporate, that despite the fact 
that it is very hard and very tough* fc has not the 
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PLACED IN NITRATING TANKS 

I'll dffln Utters receipt the frit process step 


“body*' to stand up under hard usage or to wear welL 

This lacquer had many of the properties which the 
chemists were seeking. Could the chemists make a 
similar solution containing several times as much 
nitrated cotton, and thus make a film several times 
as thick when the solvent has evaporated ? Thu was 
one of the many problems. 

Chemists tried that, but it did not work. They 
put in more nitrated cotton, but immediately the 
solution became more or less jelly-like, and there 
waa no way to spread it out smoothly Formerly 
it was thin enough to use, but it left too thin a 
coat Now it would leave a thick coat, but it was 
too thick to spread 

For a long time the experiments seemed to stand 
still, or at best to progress very slowly, and then an 
accident occurred, which provided the romance which 
sometimes relieves the patient drudgery of a chem¬ 
ist's life. 

An Accident Leads to a Discovery 

A new batch of this thick stuff had been assembled 
and was in a large container ready to go to the nuz 
ing machine. It was summer time The laboratory 
was warm and, as a matter of experiment, some 
caustic soda had been put into the mixture But 
just as the jelly was about to be. put into the mixer, 
the machine broke down. It was difficult to repair 
it, and the container with the compound stood idly 
by for several days while repairs were under way 
Finally, when the mixer was in working order again, 
the container was wheeled out, the lid was taken off, 
and to the amazement of everyone the jelly-like 
mass had become almost as thin as water, and almost 
as clear. Here it was, apparently—the very stuff 
for which the chemists had been looking for several 
yean. 

Why it was thin the chemists did not know, but 
after all, the why waa less important than the how. 
So they investigated, and found that apparently cer¬ 
tain chemicals, together with the summer tempera¬ 
ture and the waiting, had rearranged the molecules 
somehow or other, and had thus changed the con¬ 
sistency of the mixture. 

The next test was to see if it worked; and after 
much experimenting it was found that while it could 
be spread, while it dried very rapidly, and left a 
heavy film* it waa impossible to use it satisfactorily 
with a brash, for when it dried, the brush maria 
wmy plainly to be seen. Further experiment, how¬ 
ever, proved that with a spray gun it could be ap¬ 
plied perfectly. 


But hera another problem presented itself. 

Everyone knows that when there is rapid evapora¬ 
tion, there is a decrease in temperature But where 
there is a rapid lowering of the temperature, there 
is often a condensation of the moisture in the air 
So, when this mixture was applied, n dried so 
quickly as to lower the temperature of the surface 
on which it was spread, and that, m turn, sometimes 
caused the moisture in the air to condense, with the 
result that the water often discolored the coating of 
“paint." 

So the mixture had to be prepared in such a w*> 
that while it would dry quickly by die evaporation of 
the solvents and would deposit tho desired clear 
film very rapidly, the moisture which might condense 
on the chilled surfaces, especially in the summer 
time when the humidity is very high, must not 
damage the finish by producing an opaque, milky 
appearance of the freshly painted surface—“flush 
ing" as it is called. 

It was found that this hazy, milky appearance of 
the surface, was due to the dilution of the solvents 
In the mixture by the water condensing out of the 
air and mixing with these solvents. This difficulty 
was overcome by slowing up the evaporation of (he 
volatile constituents of tho paint as well as by in¬ 
creasing the solvent power of certain of the ingredi 
ents used, so that the addition of small amounts of 
moisture would not affect the appearance of the 
finished film. 



DEHYDRATED AND PRESSED INTO CAKES 

The nitrated cotton it retimed from the bottom of the press 


“With that accomplished, the new compound was 
a long step on its way to perfection,” Dr Stine ex¬ 
plained. “When applied, it became hard and very 
tough. It was not affected by ordinary acids or 
alkalis, such as road tar and certain types of dust 
and mud which contain June or sodium salts. In 
the West there is enough alkali (sodium carbonate 
and carbonate of lime) in the dust to actually injure 
a finish not properly compounded. But it was neces¬ 
sary to find out just how hard and tough and rests 
taut it was. Furthermore, it had to be colored, and 
the colors had to be carefully chosen The pigments 
must not settle so as to make it hard to mix them 
thoroughly when the compound was to be used. And, 
of course, the pigments must not fade." 

This necessitated a lot of experiments and tests 
And the tests necessitated the development of a lot 
of strange contrivances. To find out if the finish 
would fade, panels of wood and metal were painted 
with it and were put on the roof. But that was not 
satisfactory, for they would have to remain there 
for a couple of years before the tests would be con¬ 


clusive. Already several years bad, bsen spent on 
the task, and no one was in the mood to sit and wait 
for a few samples to fade on the roof. So an ap¬ 
paratus was designed wherein samples were arranged 
around an ultra violet light and automatically im¬ 
mersed in containers of water when they were 
soaked for definite periods, then exposed again to 
the eye of the ultra violot arc so that tho heat and 
light played on the wet surface. This was so 
powerful that in a week or two the normal effect of 
two years in the sun was obtained. 




CLEAN COTTON UNTLRS 
Being placed in the top of a powerful press 

In tins light, the first painted panels exposed not 
only faded, but when examined under a microscope^ 
exhibited certain incipient cracking which was con¬ 
sidered as indicating ultimate failure. 

In fact, a regulur part of this test is to examine 
with a microscope the panels which have been ex¬ 
posed to the artificial sunlight and the artificial rain 
storms, in order that the incipient failure may be 
dete< led long before it becomes visible to the naked 
eye Many finishes are said to have “failed” when, 
to the unaided eye, they still appear smooth, un¬ 
broken films, but the searching eye of the micro¬ 
scope reveals the beginning of the formation of 
minute cruiks and crannies between the grains of 
the film which, perhaps, months later might develop 
into actual failure of the finish 



NITRATED COTTON LINTERS 
Are treated by several processes until assimilated 
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TESTINC THE PATNT 

in a violet ray, automatic weather producing machine 


These initial failures were a serious disappoint¬ 
ment, but thiy served merely to emphasize the value 
of the accelerated weathering test and to set for the 
laboratory the task of learning how to avoid this in¬ 
cipient failure. In some cases, the difficulty was due 
to the pigments employed They were not properly 
compounded Hack the chemists went, to work on 
the pigments, and they produced a whole new set 
This time the ultra-violet light and the artificial 
rainstorms hud no effect whatever The color re¬ 
mained tin same and the film was durable The tests 
prove only that at the end of a >eur an automobile 
finished in this new composition is likely to present 
a better appearance, so far as the finish is c oik trued, 
than it presented when it was new 

Rut there were other things to find out nboul it 
It was hard, of course, but just how hard* At first 
they tried to w rati h it with their thumb nails Then 
they rigged up a machine to c ut it with a sharp 
blade, measuring the pressure required But the 
incision tended to close after the blade was lifted 
out, and so the results obtained were not accurate 
And so the experimenters developed a different kind 
of apparatus 

A balanced scale was made On one of the arms 
was a perpendicular column, cm top of which a hall 
bearing was placed On the other arm a platform 


was built to bold weights. Now samples of the clear, 
uncolored enamel are spread on glaas and allowed 
to dry These samples are turned upside down, and 
placed on a support over the ball-bearing A weight 
is placed on the other end of the scale, pushing the 
ball bearing up against the enamel The diameter 
of the dent made by the ball in the film is measured 
with a microscope and the hardness of the film can 
be measured by the weight necessary to make the 
dent a certain diameter Another test uses steel 
plates finished with this paint, which are chilled and 
then dented on the reverse side Thu finish must 
survive blows which may crack the steel but not the 
finish 1 

But how tough is it? And how can toughness bo 
measured * 

Durability Tests by Special Machine 

Coats of the film are spread on sheets of bn. 
When the mixture has dried it is peeled off the tin, 
and a stamping machine tuts pieces from the strips. 
These pieces are all cut the same size so that the 
results may be compared. Clamps take hold of the 
ends of this thin film, and tension is pul on them 
The amount of force necessary to break the film is 
measured, and the experimenter learns how tough 
the film is This same apparatus is used to measure 
resiliency How far can the film be stretched, in 
other words, and how much will it lend to resume 
its former shape 7 

It is obvious to anyone that the material dries 
quickly But how quickly 9 

At first, a coat was spread and someone stood by 
wtlli a watch and touched the sticky surface from 
time to time, until his finger no longer made a mark 
But now a disk of glass u painted, and is instantly 
put on a revolving plate Over this is a sand box, 
from which pours a fine stream of sand The sticky 
disc 1 revolves, and the sand is directed on it in ft 
spiral By a simple timing device the time of the 
revolutions n noted, and after the film has dried, 
the glass disc is taken out nnd shaken The sand 
that has fallen on the film after it has dried flies off, 
and a gradually fading spiral of sand sliows how 
long the drying process took. 

It takes IM /2 hours to paint the body of one make 
of automobile with this new finish Formerly it took 
dJ6 hours with ordinary varnishes and enamels The 
labor costs less, and the costs for materials have 
been decreased as well Because of the increased 
speed in handling cars in the automobile paint shop, 
the number of bodies tied up in the process and the 
space necessary for them have been reduced 75 per- 



CONSTANT TEMPERATURE ROOM 
Where tests are made for toughness and durability 


cent 'Through the saving thus brought about, one 
big manufacturer of medium priced cars was cn 
a bled, recently, to reduce considerably the price of 
his product 

The success of this new finish, which was rapidly 
adopted by the automotive, furniture and railroad 
industries, treated a public demand for a product 
which could be used in the home. Few of us have 
enough work to do 111 painting the kitchen chairs ot 
the baby's hobby horse to warrant putting in a spray 
gun and an air compressor 1 Consequently, work 
was begun on perfecting u “brushing" product sim¬ 
ilar, in its final effect, to the spray-gun product It 
took two years to do it, but it is done—done too, 
after many unsuccessful experiments that finally set 
Dr Stine and all his assistants to work, toward the 
end of 1925, with their sleeves rolled up and their 
coats off—working evenings and Saturdays, holidays 
and Sundays—for four energetic weeks At the end 
of that time, they rolled down their sleeves again, 
and emerged from the laboratory with a new finish 
and laconically announced that here was a finish 
which had passed the chemical tests but would have 
to be trsted in actual use Then this was done, sue 
cessfully, too. Truly romance lurks even amid the 
exactness of the chemical laboratory, if we can but 
find it 
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Measuring the Color of Hay 

Definite Standards of Color Have Been Formulated for Use in Grading Hay 

By O. M Kile 


OLOK sells hay,” is a common expres¬ 
sion among hay dealers What they 
mean is that hay which retains lU 
natural grrm color usually has more 

- feeding value and brings a better price 

than other hay. 

But how to determine color accurately was a 
troublesome problem to hay experts of the United 
States Department of Agriculture, who were seeking 
to set up standards by whuh hay might bo graded 
“Light green” or “medium green” are expressions 
which may mean entirely different things to pur¬ 
chasers or even to official inspectors of hay 

By an ingenious application of the Munscll Color 
System, worked out by K B Seeds and his asso 
elates in the Department of Agriculture, local in 
spectors may now determine color values accurately 
and definite color standards have been set up 

Hay of Composite Color 
For applying the Munsell system to practical use, 
disks are provided whose, color values according to 
the Munsell system are known, and which include 
the five primary colors, red, yellow, green, blup, and 
purple, and five intermediate colors, yellow-red, 
green-yellow, blue-green, purple-blue, and red-pur¬ 
ple. When two or more of these disks are spun on 
a motor shaft at high speed, the colors of the 
exposed portions blend into one composite color 
By trial and error in the selection of the various 
disks and changes in the amounts displayed, any 
color can be matched The measurements for this 
color according to the Munsell system can then be 
calculated from measurements of the exposed areas 
of the various standard disks used in making the 

Hgy does not have a solid color but is composed 
of many plants having wide color variations. These 
various colors must be blended into one composite 
color before the color of die hay can be measured 
by the Munsell system. To obtain this composite 


color a machine was devised in which a portion of 
the hay is spun at high speed The Munsell disks 
are spun simultaneously on the shaft of the appa 
ratus Thus the composite color of the hay may be 
compared with the composite color of the disks 
This machine and the methods employed in its 
use are shown in the illustrations When it is 
desired to measure the color of the hay in a bale, 
the bale is opened, portions spread on a table, and 
a representative portion selected from the lot by 
trained investigators of the Department This wad 
of hay is then placed in the metal container, the 



THE WIRE SCREEN 

In the center of the ct radar wooden cover , a wire screen 
presses tightly on the hay to prevent loss of leaves 


circular wooden cover is plu< ed over it and the con¬ 
tainer and cover linked togrlhi r with thumb screws 
in such a manner that the wire screen in the center 
of the circular wooden tover presses tightly on the 
outer surface of the hay to prevent loss of leaves. 
This container is then fastened to the front of the 
machine with the shaft through the center of the 
hay The operator next selects the disks which he 
Iieheves will produce a composite color matching 
thi hay and arranges them on the threaded end of 
the shaft in the center of the hay 

Used In Grading Hay 

The disks and hay sample are then rotated at a 
speed of about 1,200 revolutions per minute. The 
illustrations show how the various colors of the hay 
and of the disks blend into concentric rings of com¬ 
posite color at this speed The operator notes the 
relative composite color of the disks and the hay 
The apparatus is stopped and if a perfect match is 
not obtained at the first trial the disks are readjusted 
to display such different amounts of the various 
colors as seem most likely from previous experience 
to bring about a perfect matih. This process is 
continued until hy trial and error the perfect match 
is obtained. The operator then measures the else of 
the segment displayed of each disk used in matching 
die hay From the figures thus obtained the hue 
of the hay according to the Munsell Color System 
is easily calculated by means of a definite formula 

Samples from hundrrds of bales of each kind of 
hay have been measured in this way by specialists 
of the Department As a result of these color lnvesti 
gallons it has been possible to formulate definite 
standards of color for use as a grading factor in 
the standardisation of the most important kinds of 
hay 

This device for measuring the color of hay may 
be used for measuring the color of other commodi 
ties with certain modifications to adapt it to their 
varying physical requirements 
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Mulj Power Is Used for Tram Cars to Get Bananas from the Plantations to the Main Line or the RAn_y\ in 


Agriculture in the Tropics 

In Actual Production of Food Value per Acre of Land Cultivated, the Banana Exceeds 

Wheat or Any Other Crop 



[OPULATION has a tendency to increase 
faster than food,” wrote Thomas Rob¬ 
ert Mallhus when the United States had 
a population of almost five million 
Now that we have an estimated popu 
lition of 120,000,000, the struggle fur existence is 
far more real than it was in 1800, when the thinking 
men of the world had begun to appreciate the truths 
stated in the Malthusian theory 

There is, however, one saving grace in the situs 
tloo—and that is the increased futilities for trans¬ 
portation by railways and ateamships whnh moke 
it possible to transport food quickly from one part 
of the world to another. If we except those remote 
districts of Asia where modern transportation meth¬ 
ods are unknown, it is impossible for starvation to 
occur today, for in the event of disaster, radio and 
telegraph would carry the news far and wide, when 
swift steamships and railways would unload supplies 
almost befoie the victims of fire, qimko or failing 
crops would be more than unpleasantly hungry. 


A Staple Food in the Tropics 

But In order to have necessities, it is first neces¬ 
sary to produce them, and the most important quest 
in the world today is that for virgin territory where 
additional commodities may be raised m order that 
the mounting millions of the world's population may 
be cared for. 

Our own west, the steppes of far-away Russia, the 
llanos of the Argentine, the fertile spots of Africa 
are on the way to contributing their quota Still 
the cry is for more arable land. Where shall it be 
found 9 

There remains no “terra incognita n Practically 
every foot of the land surface of the habitable globe 
has been accounted for and information regarding 


water supply, fertility and nearness to markets is 
all set forth. 

A possible solution of the problem lies in a more 
extensive use of the vast territory included in the 
equatorial region—the most fertile, the most prolific 
land in the world An abundant rainfall, the solar 
warmth that nature loves, and a soil fertilised by 
the vegetable mulch accumulated through countless 
years, make it the favored spot for raising bumper 
crops. 

An appreciable start in tropical agricultural de¬ 
velopment has already been mad*. Last year there 



CUTTING INTO A BANANA PLANT 

Not* (As exceeding? pom u chormcter of the I wood 


were imported into the United States 28,225^56 
stems of bananas—1,328,688*267 pounds of this de¬ 
licious tropical fruit which is as sustaining a food 
os the familiar potato, and which reaches the ulti¬ 
mate consumer in a wonderful germ-proof package 
designed by nature herself. In addition to the num¬ 
ber of pounth brought into the United States, an 
enormous quantity of this fruit was imported into 
Europe where, year by year, bananas are becoming 
more popular. 

The banana is not a luxury It is a staple food. 
Together with its near relative, the plantain— mu*a 
paraduiaca —it constitutes the chief source of car¬ 
bohydrate food of enormous numbers of people 
dwelling in tropical countries; and it occupies in 
their dietary the place taken by potatoes and such 
cereals as wheat, rye and barley in the rations of 
dwellers in the temperate zone. 

Rich In Food Valne 

Estimates by various authorities show that in 
actual production of food value per acre of land 
cultivated, the banana exceeds wheat or any other 
crop For this reason, the banana affords a valuable 
addition to the standard food supply and its greater 
utilisation will help to solve the economic problem 
of how to supply the world’s increasing millions 
with a staple food which is obtainable at all seasons 
and at a reasonable oosL * 

In addition to its carbohydrate content, the banana 
also contains other essential food elements, namely, 
mineral salts and vitamins and, in small quantity* 
protein and fats. In flavor as well as in food raluo 
it easily beads the list of fresh fruits. In energy 
value and tissue-building elements it surpasses most 
vegetables. Judged by these standards, tbs banana 
costs less per pound at all seasons than any of the 
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other fruit* and moat of the oo mmoq vegetable*. 

' The low-lying country bordering the Caribbean 
See end along thoee riven which flow into it* is the 
natural habitat of the banana, and it is this land— 
whkk wm largely primeval jungle—that is now 
feting made to yield ha share of the world’s food 
■apply. - 

The first and mpet important step in the establish¬ 
ment of a banana plantation is the selection of the 
land. Climate, soil, rainfall, drainage, liability of 
damage by flood and hurricane, as well as by insect 
and animal pests, must all be considered. Then there 
is the problem of establishing and maintaining ade¬ 
quate transportation facilities. 

For the plantations, virgin land is used. Usually 
this land is heavily forested and covered with a 
dense tropical undergrowth as well. Once the nec¬ 
essary drainage system is completed, the land must 
be underbrushed, lined and staked before it is ready 
for planting. 

Each Plantation a Village 

“Underbrushing” consists of chopping out the 
heavy secondary gronlh with macbeLet, so that the 
workers may move about easily between the trees. 
The lining and staking operation consists of plotting 
out the desired locations for the individual plants 
and marking each location with a small stick of 
bamboo or wild cane as a guide for the men who 
do the planting. 

The small “marker” is usually a piece of rhuoxne 
or bnLbroot, planted in the same way that flower 
bttlbs are planted in a northern garden The seed 
bulbs each of which weighs several pounds—are 
dug on adjacent banana plantations and earned to 
the new development on the backs of pack animals. 

Next comes the felling of the larger trees, which, 
to prevent injury to the young plants, must be done 
before they appear above ground. Owing to the 
density of tropical growth and the enormous alsr 
of many of the trees, this process Is both labonous 
and costly. 

To the uninitiated, a newly established banana 
plantation, after the felling has been done, would 
seem a land laid waste by some devastating force 
rather than a “farm” in the making, for the entire 
plantation is an almost impassable tangle of stumps 
and trees with branches interlocked and matted with 
vines, like a heavy forest shorn off at the ground 
and laid flat in a tangled moss. 

Through this mass must be cut the right of way 
for small narrow-gage tramways and roads. With¬ 
out this transportation system, the materials neoes- 



A PERFECT BUNCH OF BANANAS 

The banana grows with the individual fruit pointing upward 
and not downward at they arc hung in the fruiterer’s shop 


sary for construction work and the supplies for 
employees and laborers could not be brought from 
the supply base which may be, and frequently is, 
many miles away, nor could the bananas themselves 
ever reach their waiting markets Quarters for em¬ 
ployees and laborers have to be built, areas cleaned 
and pastures made for work animals. In short, a 
small, complete, modem village must be built and 
maintained on each plantation. 

Much of this work must be done simultaneously 
with or immediately after the planting in order to be 
ready to handle the crop which begins to come in 
twelve months later. 

It is a race against time—a race in which the 
uncertainty of the elements plays an important part. 
Both farm and construction work are continually 
interrupted by heavy rainfall The most promising 
outlook may be turned into disaster over night by 
a flood and several months’ time and labor lost On 
the other hand, should there be a drought, many 
of the seed bulbs may not germinate, necessitating 
later replanting Also, a fire may start among the 
felled timber. Either occurrence is disastrous to the 
planting. 


At the end of three months, the plantation is gta 
its first cleaning by hacking away the branches of 
the felled timber and chopping down the rank trop¬ 
ical growth which has sprung up sinoe the seeds 
were set and which, if left, would soon choke aut 
the young banana plants. 

Regularly thereafter, at intervals of three or four 
months, this cleaning is repeated and each time 
“misses,” which have resulted from failure of the 
seed bulb to germinate or from damage to young 
plants by felling or other causes, have to be replaced 
by replanting The success of the plantation, bow- 
eycr, depends largely upon the “stand” of healthy 
plants obtained from the original planting 

Each plantation is in constant touch by telephone 
with its district headquarters and the central ofice, 
which issues cutting orders to insure the fruit reach¬ 
ing port at the same Lime as does the steamer w hi ch 
is to carry it to market 

No Slack Times Here 

The northern farmer generally ships by truck to 
the nearest railroad Frequently his truck delivers 
his produce direct to the market Beyond paying 
his share of the road tax, be m not concerned with 
“maintenance of way.” In the tropics, however, each 
“farmer” is responsible for the maintenance of a 
fairly complicated transportation system. Through 
out the year, he must keep a considerable force of 
men at work clearing the swift growing vegetation 
from die roil and tram rights of way, and from the 
roads by which men and pack animals bnng the 
fruit to these earners. There are innumerable 
bridges over the drainage and lrngation ditches and 
the small creeks. These require constant attention 
and repair, particularly after heavy rains, when 
many of them are swept away by the rushing waters. 

On these tropical “farms,” the slack times on 
which northern farmers can count are practically 
unknown From the time the new land is selected 
until the last hunch- of fruit is shipped, the raoa 
against time is unceasing 

Without a doubt, the next decade will see vast 
development in tropical agriculture for various 
essentials—rubber and food products particularly. 
In this reclamation, the United Fruit Company 
stands as one of the pioneers in its accomplishments 
as to production and—possibly an even more im¬ 
portant phase—the development of health and hy¬ 
giene to a point comparable with that in temperate 
cones. It is indeed a task for the indomitable—for 
men who never for a moment concede that the thing 
they set out to do b impossible of achievement* 




UNLOADING FROM THE SHIPS HOLD 

Each pocket of a mooing endless belt carries a single bunch of bananas to Us destination 





Forty-one Hours From Raw Materials to the Finished Automobile-Through Systematic Production Methods 
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FIGUHfc I 

On the right is shown the drmne mechanism which is Mexibty connected with the test 
piece, also the disk K with redial slot 


FIGURE 2 

Balanced on knife edges , the test frame is free to oscillate, limited only by the control 
spring S and the link L at the end of the frame 


Killing Vibration 

An Exact, Scientific Method by which Minute Unbalanced Masses in Rotating Parts 

of Machinery are Being Located 


D 1- |N the history of mechanical engineering, 
no advance in efficiency within an equal 
period, has been recorded, approaching 
that of automotive engineering during 

- the last twenty-five years. From the 

single cylinder of the early days to the present 
straight-line eight, an astonishing record of one 
refi nem ent after another is evidenced. 

In his articles on Engine Balance*, Professor Cor- 
mac clearly outlined the fundamental considerations 
which must obtain, in order to balance the recipro¬ 
cating masse* of the moving parts and to eliminate 
vibration in high-speed, internal combustion engines 
This is still an essential procedure preliminary to 
manufacture, but a method has now been perfected 



FIGURE 3 


One of the important applications of precision balancing i s 
to high speed electrical rotor parts 


which adds the further refinement of locating the 
unbalanced masses in the finished product itself, 
both as to their total moment and their plane of 
location. Thu is accomplished by a particularly 
ingenious and interesting mechanism called the 
Gisholt precision balancing machine, which is being 
widely Used by manufacture!* for balancing crank¬ 
shafts, flywheels and other rotor parts 

In a rotating shaft, a state of unbalance is caused 
by unequal centrifugal forces pulling from the axis 
in different directions. In determining the amount 
of metal to remove, or the weight to add in order 
to correct the unbalanced state, it is necessary to 
measure the exact amount of the unbalance in terms 
of some convenient unit. The unit used in the bal¬ 
ancing machine which we are describing, is the 
“ounce inch ” An ounce inch is the relative centrif¬ 
ugal force produced by a weight of one ounce at a 
distance of one inch from the axis. 

Dynamic Balance Analysed 
Dynamic balance in a rotating object is always 
secured by counter-balancing in two different trans¬ 
verse planes, located preferably near the ends of 
that object For example the drum, Figure 6, may 
have a heavy spot in its wall at H, the position of 
which is unknown. In balancing this drum, no at¬ 
tempt need be made to find the exact location of 
this heavy spot, but two planes c and d, are arbi¬ 
trarily selected in which the weights C and D may 
be placed in order to counteract the unbalance caused 
by the heavy spots. Dynamic balance places the 
body so that when rotating at speed, it tends to lie 
freely in a perfectly horizontal plane, or to remain 
without vibration In whatever plane the center line 
of its bearings prescribe. 

If the heavy spot H, happens to he nearer to the 
correction plane c, than to the correction plane d, 
then, in order to secure dynamic balance, the two 
weights C and D, must be of different sues. The 
*fef*ntlA« AmrittB. VoL 111, Pngee 11-44 sad 144-144 (July 
and Ann*. IMS). 


sum of the two weights, will, of ipourse, equal the 
weight of H, but the heavier one must be placed in 
the plane c, shown in the figure. The lighter weight 
must be placed in the plane d, farthest from H. 
Such corrections would place the drum in oomplete 
static and dynamic balance. 

In the illustration, figure 2, the various impor¬ 
tant parti of a precision balancing machine are 
indicated. B is the pivoted frame on which are 
mounted the headstock E, and two adjiistgllje roller 
bearings for supporting the shaft Jtp be te^pL This 
frame rests on two “knife-edge" pivots P, mich are 
located a substantial distance apart in a trphsyeeee 
plane in order to give stability to the frame. This 
frame, with its pivot bearings, is flexibly held in a 








. FIGURE 4 

Important impressment*in the efficiency of fang has keen 
obt ai n ed by correct balance 
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hojbpotot yoririoa by tmm of the kmg, flat spring 
wJjksfc k fssWoed rigidly at one end to the heavy 
Imps; o^tke , the other end being attached 

to thftgMter end of the pivoted frame by mea n s of 
the spring L 

The headstock E, carries a spindle which is pro* 
vidod with s* suitable clutch for making a positive 
hot flexible driving connection with the shaft to be 
tested. There is mounted the large disk K. This 
disk is provided with a radial slot in which slides 
a counterweight W, which may be clamped in any 
location in the slide from the center to the edge of 
the disk. See Figures 1 and 2. Along the slot there is 
a graduated scale m inches and decimal fractions 
thereof. This has its xero mark at the center, and 
bears an Index mark cooperating with this scale 
The standardised counterweight is 10 ounces, and 
by means of this, the disk K, may be thrown out of 
bidance by any desired amount, measured in ounce- 
inch units. 

Caanterbsltndsg the Unbalance 

When the counterweight Is at the sero mark on the 
scale, the spindle with its clutch tnd disk mounted 
on it is m a stats of perfect balance. The frame, 
loaded with it* headstock and the piece which is 
about to be tested, is free to swing on the knife- 
edge pivots like a scale beam. Due to its weight, 
it has considerable inertia. Hus inertia is counter¬ 
acted by the heavy spring S. Therefore, with the 
■haft and spindle at rest (not rotating) the frame, 
when given an impulse, will oscillate up and down 
with regular beats, the time of which is constant 
and independent of the amplitude of the swing 
These beats are recorded through suitable links on 
the indicator A. The length of time for a complete 
oadllation is called the “natural period" of the 
frame. 

When the object which is being tested rotates at a 
speed such that the tune for one revolution exactly 
equals the natural period of the frame, it is said to 
be rotating at the “critical speed” In operating 
the machine, the critical speed is obtained by start¬ 
ing the shaft at a speed slightly too high, and then, 
as it continues to route by its inertis, letting it grad¬ 
ually slow down to the critical speed, at which the 
number of revolutions and oscillations exactly coin¬ 
cide. 

On account of the existing unbalance above noted, 
its roUtion will obviously cause the frame to oscil¬ 
late on the pivots. By watching the pointer move 
on the indicator A, as the piece continues to rotate, 
the amplitude will be observed to increase slowly 
as the speed of roUtion slowly decreases. When the 
critical speed is closely approached, the amplitude 
will begin to increase st a more rapid rate, and when 



FIGURE 5 

Above, “ A" registers the beat or oscillation of the balanced 
frame—both amplitude and period 


the critical speed is reached, the amplitude will be 
maximum. 

This process is based mainly on the fundamental 
principle that the maximum amplitude of the pivoted 
frame (which occurs when passing through the criti¬ 
cal speed) is always in exact proportion to the 
amount of unbalance existing in the shaft being 
tested This principle permits not only the measure¬ 
ment of the exact amount of unbalance in ounce- 
inch units, but also the determination of the exact 
angular location of the heavy side. Thus a mark 
may be made on the shaft or other objects being 
tested at the exact point where correction should be 
applied As the measure of unbalance is the maxi¬ 
mum number of scale divisions swept by the pointer, 
it is necessary to determine by test the value in 
ounce-inch units of each division This value i» 
called the “calibration constant ” 

With the counterweight set at the center, or rero 


position on dwk K, the test piece is whirled and the 
amplitude reading noted on scale A. (Figure 5). 
This reading is the record of the free swing and 
the number of scale divisions covered by the pointer 
is tiie measure of the existing unbalance. The 
counterweight now is set at a sufficient distance from 
the center to create an arbitrary amount of unbal¬ 
ance in the disk K A few trials will find the 
position at which the amplitude reading is greatest. 
In this position, the known unbalance in the disk, 
and the unknown unbalance in the test piece are 
acting in the same radial direction, and this ampli¬ 
tude reading is, therefore, the measure of the sum 
of the two amounts of unbalance Because the un¬ 
balance of the disk is a known quantity, it is a very 
simple matter to deteruune the required calibration 
constant 

For example, suppose the unbalance existing in 
the correi lion plane of lhe shaft which is being 
tested is known to be 15 ounce inches, and that in 
testing, the maximum sweep of the pointer u ob¬ 
served to be 12 scale divisions then the value of 
each division will be 15/12 or 1.25 ounce inches. 
The calibration constant is, therefore, 1 25. 

With this correction arbitrarily applied, the ms* 

* June is again speeded up and allowed to pass 
through the critical speed, as before The second 
amplitude in this process bears a relation to the first 
amplitude which is dependent on the angle between 
the point of application and the point required. 
After determining and setting off this angle, a third 
run will check the result For determining the cor¬ 
rections proportionate to amplitudes, and for ascer¬ 
taining angles, the special calculating rule C, which 
requires but two settings, is furnished This rule is 
also mounted on the instrument column at the left 

The Exact Point of Correction 

After completing the first determination, the work 
is reversed in position and the correction is deter¬ 
mined for the plane initially over the pivots, thus 
completing the operation A critical speed of about 
100 to 110 revolutions per minute is generally 
employed. This low speed prevents distortion of 
the work due to eentnfugal forces. 

In the precision balancing machine, we therefore 
have a means of measuring directly and exactly the 
amount and location of the correction necessary to 
furnish exact balance This is a big practical step 
toward the complete elimination of the evil of vibra¬ 
tion in modern high speed machinery 

That the silkworm is being replaced by a chemi¬ 
cal process is now an established fact . An 
authority on «hemutry will , in our August issue , 
outline the way in which this is accomplished 
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REASSEMBLING FALLFN RUINS OF MAYAN ARCHITECTURE 
Very latte is known about the Mayan fu rev glyphs The signs which have enabled archarologtsis 
to work out Important Mayan dutcs are now known , as arc the symbols for the gods, the sun moon 
and planets It is not believed . however that any of the inscriptions are purely literary, <m ora 
those found in Egypt, Mesopotamia and other parts of the Old World 


AN ARCHWAY IN THE GOVERNOR'S PALACE AT UXMAL 

This building, 120 feet long by 40 feet wide, contains two of these archways 
The Mayan arch urns simply a facing over a concrete filling They did not 
understand the principle of the true arch with keystone, and their arch mi 
therefore not as strong as such an arch would be 



EASTERN SIDE OF THE NUNNERY QUADRANGLE AT UXMAL, WITH THE HOUSE OF THE MAGICIAN SURMOUNTING A PYRAMID IN THE BACKGROUND 
At Uxmal there are five large groups of buildings, the Governor's Palace, the House of the Turtles, the House of the Pigeons, the To*ale of the Magician and tha Nunnery Quadranjn, 
In thu picture the Temple of the Magician is shown on top of a pyramid 90 feet high, and 940 by 190 feet at the base 
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Novel Devices for the Shop and the Home 

A Department Devoted to Recently Invented Mechanical and Household Appliances 

« Conducted by Albert A. Hopkins 



A New Type of Clock 

O NE of oar English correspondents, Mr. 

EL N Pickering, a well'known dock 
designer and manufacturer of London, has 
favored ns with photographs of a moat in¬ 
teresting dock and a beautifully engraved 
dial Mr. Pickering has discovered alloys 
which render steel parts and oil lubrication 
unne ces s ar y The movement is supported on 
a heavy back plate which Is bolted to the 
esse and which carries two missive pillars 
for supporting the frame The frame, in 
turn. Games the lime train and the twelve* 
inch dial The frame la made of a circular 
ornamental plate and a front bar, placed one 
inch apart, thus allowing apace for the 
barrel and other parts of the mechanism 
The dial la silvered and the raised figures 
arc of gill, A smaller dial of similar con 
■tructlon shows the seconds. All the parts 
are richly gilded, pierced and engraved The 
beanty of similar workmanship will he socn 
in our smaller engraving The pendulum 
consists of a glasa )ar of mercury suspended 
In sn ornamental stirrup. 

An Accurate Method of Timing 

A N Inventor, of Anderson, Indiana, has 
> devised an interesting hydraulic timing 
device for ndng cars. The hose, as shown 
In the engraving, is an ordinary three-quarter 
Inch garden hose. When the driver la quail 
fylng on the track, the front wheels force 
lira water Into the cylinder barrel which 
operates the lever. The lever, In turn, starts 
the stop-watch. After the lever or plunger 
la moved outward, the rear wheels have no 
effect on the hose, because after the car la 
on Its qualifying lap, the plunger la pushed 
back to ita normal position. As the driver 
oroaees the hose again, it slope the watch. 



First Aid to the Picnic 

O longer need a picnicking party la¬ 
boriously bunt a dean, level, grassy 
•pot on which to spread a cloth for lunch¬ 
ing. The trunk that rides in style on the 
back of the automobile and carrues all the 
supplies may be turned into two fair-sized 
tables and two stout benches on which the 
luncltcrs may sit We illustrate • closed 


Anti-Pilfering Lockers 

E constantly read of students losing 
thrir clothing, et cetera, while attend 
ing classes. To obviate these losses from 
petty thieving, a plan is in use by which 
apace behind movable blackboards in the 
classroom » utilized for lockers. The black 
boards may he raised and lowered no as to 
give an opportunity for hanging up the 




trunk and also one opened, to show the 
character of the furniture wlten in use. 
The aides, aa will be noted, form the tables, 
and the double ends, the two benches. All 
are put together in a jiffy. 




clothe*. Wlien the blackboards are pulled 
down, tho racks with the students’ clothing 
arc not visible 

The lower part of the sliding blackboard 
Is of wood. 



A New Scientific Thermometer 

T IIE writer recently visited the wonderful 
laboratory of tho General Electric Com¬ 
pany at Schenectady and was shown a ther- 
rooraeit r which, from all appearances, looked 
like the usual mercury-in-glass thermometer 
Upon looking at the graduations, he dlscov 
ered lliat a temperature of eighteen hundred 
degrees could be registered The bulb and 
stem is made of fused quartz, and instead 
of mercury, which would boll and cause 
the thermometer to explode at such a tem¬ 
perature, gallium, one of the rare metals, 
is used A temperature of one thousand 
degree* Fahrenheit is the maximum with the 
mercury in glass thermometer, and such ther 
motneters are iuamirate at high tempera¬ 
tures Tlus is one of the first dcvclopmoita 
in tho praulial use of quartz tubing. Gal 
hum J» similar to mercury in appearance, 
but is much lighter in weight. It melts at 
a temperature of one hundred degrees Fah¬ 
renheit and can be cooled to about forty 
degrees before solidifying Gallium bolls at 
•bout ilurty-six hundred degrees, so It la not 
necessary to have it under pressure in the 
thermometer 

A Toothbrush That Is Different 

A N Illinois concern has put out a tooth- 
> brush that la quite different from any 
thing on the market It u round and made 
of stiff bristles which can penetrate between 
the teeth, thus covering spaces which are 
not touched by the ordinary toothbrush 



Planed dhl ftr the regular dock 


Hub aa nuts trunk la not a trunk 


A Be nlhhn mh that r e l a t es 
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Using the scraper to dean pots and 
pans 

Combination Brush-and-Scraper 
Hai Many Use* In the Kitchen 

T HIS combination brosh-and-acrapcr has 
many uses in the kitchen in cleansing 
pans, dishes, or even scraping an I brushing 
vegetable* for cooking. Sucky food on the 
•tear pana and fry pan* may ho con'y scraped 
off with the scraper which is I lly fa* onod 
to the edge of the brush The brush b 
useful when using soap and wa or In deans' 
lng particularly dirty pans. Pota'ocm and 
other vegetables which are usually quite 
flirty before conking may be quickly cleaned 
with its aid Since the device L* usually sold 
for a dime, it would pay to have two, one 
for each purpose. 

A Sensible Toy for Children 

T HERE has recently been introduced a 
new toy consisting of tin sections from 
which miniature buildings can be easily con 
structed by children Seta composed of floor 
pieces, walls, windows, et cetera, may bo 




Patting together the tin sectional toy* boose 


There are several types of windows, doorSt 
cornices and balconies. Tf the boy a pocket- 
book la deep enough he can construct a 
replica of the Wool worth Building or any 
other tall structure. The units are small and 
are not easily broken 


A spoon with ■ graduated bowl 

had In varying sixes. The enameled floor 
pieces are made to receive a binding phte 
so that they may be attached to other floor 
pieces. Any style and sue of hud !mg may 
bo constructed with the binding plate an a 
basis After the floor pieces have been 
Joined together in the desired slrnpe. the 
youthful contractor can fit the edges of the 
, walla and windows into the grooves of the 
floor pieces. In cose the building Is going 
to be more than four square* each way. It 
can be braced by plarlng auppor ing walls 
between every second floor The piece* may 
be had In various colors The walla, floors 
and windows are made uniform in size 


Scr ape r la grtarihad to the edge sf 
the brush 


method evolved by the workers at the Okie 
State Agricultural Experiment Station should 
be of value; A frame of galvanised partf* 
tions furnishing eight stalls in a row is the 
principal part of the apparatus used. A 
wire screen is used in the front of the stall 
while a galvanised Iron gate la placed In the 
rear of each stall With tbs frame in place 
the pigs are driven separately Into the etalls 
so as to face the camera through the wire 
screen camera ream on a tripod at a 

certain dJUfcanee in front and la focused on 
the plgi through the screen. As soon as the 
camera la properly focused, whloh may he 
done at the opera toe's leisure, the frame if 
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Interesting Method Uaed in 
Photographing Animate 

T HE art of focusing a camera on a group 
of pigs and securing good pictures ha* 
annoyed a great many photographers. A 



This animal group was posed by a new method 


A magasfaae toothfanah 

hoisted by means of overhead pulleys and 
exposures are made as soon as the frame la 
clear This method does away with the 
annoyance of trying to get a number of ob- 
atreperous pigs to look their best. 

Measure as You Mix 

I N this kitchen spoon, tha bowl le gradu¬ 
ated so that aolida or liquids oan be 
meaanred There la a pouring lip on tho 
aide of the spoon. 

The Toothpaflte b Not Forgotten 

I N this toothbrush, the paste Is carried In 
the handle, and pressure on the tube 
feeds the paste to the bristles. Any standard 
tube fits the handle and the brushes them* 
selves can be renewed. A cover slips over 
the bristles and a valve locks the supply of 
toothpaste when you travel. 
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Am «hurtlMil tor for dilUra 

A Wooden Library 

T HE “wooden library" Is composed of 
blocks, which tie hinged, as sliown In 
the upper engraving. They may be folded 
lofcther like a book. All sides of the 
“book” except the back are covered with 
entertain!nf pictures which vary to suit the 
taste of children of all ages. The blocks 
an almost Indestructible, and they may be 
made into numerous combinations. Towers, 
bridges, lighthouses, bungalows, water wheels, 
anfaes, arbors, forts, houseboats, battleships 
and airplanes are among the many things 
which may be built with these blocks. 


This now type of mall box accommodates long magaxlncs 


four Inches deep, and is thus of ample also 
to accommodate the largest magazine pub¬ 
lished. 

The boxes are designed for flush mount¬ 
ing. The body is constructed of cold rolled 
steal, finished with rustless blaok enamel. 
The fronts are of heavy dle-out brass, stand 
ard brush brass set in ebony finish frames. 
The upper, or master door Is made in one 
piece and extends the entire length of the 
unit. The door, nine inches high, provide* 
ample room for the deposit of all mail 
matter This door la secured by a Govern¬ 
ment lock, furnished and installed by the 
local poataaater, on demand, free of charge. 
The lower or individual doors are also nine 
Inches high, enabling the tenant to readily 
remove bis mail. Each box Is furnished with 
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Individusl lock and keys and name-cord 
holders, and each box is a steel safe in the 
wall of the building. 

A Comfortable Hair Cut for 
the Child 

T HE device shown converts the adults* 
barber chair into a oomforuble ctuur for 
ohildrcn In our large cities we have in 
department stores barber shop# for cliildrcn 
only The chair for the child Is carried 
normally at the aide of the adults* choir, 
and it is swung into place in an ins ant 
when the youthful customer enters the shop. 
Children have a dislike for the barber aliop 
because, perched upon a slippery seat with¬ 
out support, they soon lire, but this arrange¬ 
ment will help to make them happy 


A child's chair for the barber's ms 

A Radio Clock 

A BROOKI YN inventor has devised l dial 
for a clock which will help DX fans 
to time their far-away stations. The dial 
carries the namrs of the units of standard 
limn, such as “central,** "mountain,** "Pa¬ 
cific,** ct cetera The dial can be applied Id 
any clock. 

A Useful Tool for Putting 
on Chains 

S ERVING os an extra hand, even tubed- 
luting for the fingers, a recently Invented 
tool for placing chains on auto tires is de¬ 
signed to save time and labor It makes the 
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An Austrian ear seal of novel design 

The New Letter Boxes 

O NE of the disadvantages of apartment- 
house dwelling la the inability of the 
ordinary mall boxes to hold magazines. Of 
course, where there is hall service thrro is 
>4 difficulty in securing second clusi mat 1 , 
tftt many thousands of apartment houses are 
now being built on the "walk up** p’an with 
the result that there la no hall service. The 
magstine problem remained unsolved until 
a couple of yean ago when the Post Office 
Department permitted a new type of delivery 
bgx to be Installed which Is sufficiently large 
tljat gpagarines may be Inserted in tenant/ 
hems. There are several atyles of such boxes 
ofesthe markets and we show one which has 
Ken approved by the Post Office Depart¬ 
ment. The Idea is to have the upper portion 
of the box opened up by the postman who 
pula in magazines or other artides. The 
tenants can open the box with their regular 
keys. Each Individual box la eighteen inches 
high, four and one-half inches wide, and 
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A clock for DX fans 

job easier and more secure, and it eliminates 
the unpleasant task that was faced when 
chains were put on only by hand. It is a 
metal bar haring a second lur attached cloae 
to one end, and It Is applied tn the chain 
lu pull it to proper tension wit boot effort. 

A Car Seal That Has Been Adopted 
by the Austrian Government 

T HE combination lock-caracal shown on 
this page may be used on poet office 
trucks or m nl hog* In Austria, the freight 
cars are scaled and the combination Is sent 
on by railway mad The post office trucks 
have a fixed code for every day which la 
changed in different localltic*. 

A Chemical Windshield Wfper 

A NLW windshield wiper is made in tho 
shape of a handy mitten One mb is 
good for a number uf hours. It is a chem¬ 
ical I y prepared felt mitt that fils the hand, 
Impregnated with a harmless odorless chem¬ 
ical It can be applied to automobile wind¬ 
shields street cars, locomotives, and even 
store windows. 
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This ornamental ptemiy tm Bade 


A fence with all Joint* welded 

Fences from Scrap 

O NE large plant rtrcnily had need of a 
strong, yet not ungainly finer, with 
an impressive gateway Tin y had an in- 
genkiun employee who saw the mnmttion 
between a nearby junk pile an oij-at elyirnw 
blowpipe and the niiii|>any*s need The firm 
■tep consisted of providing pipe of correct 
diameter from the junk pile and tin u cutting 
ll to proper length. This was readily done 
with the cutting blowpipe. It proved a 
ample matter to weld uliort piece* tngellxr 
When a good supply of usable lengths was 
on hand, assembling hi guru Heavy wire 
netting was used for fence covering between 
poets. The apparent difficulty of attaching 
the wire to tho posts was easily overcome 
by using the cutting blowpipe, U-shsped 
rots were made in each post and the tongue 
formed was bent Inward over strands of 
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lengths of pipe were welded, to a straight 
supporting cross-beam of heavier pipe, two 
bent pipe lengths rounded off the lop of 
each large gate These graceful bends were 
made after healing the pipe with sn oay 
ai elylrne flame. Then cross sections of 
large diameter pipe were cut with the blow* 
pipe, and were welded st intervals along 
llie lop of the gales 


e from ox y a cety lene welded pipe 

Breaking Thla Pencil Point 
Sharpens It 

I N this pencil all of the points com© 
ready made for you In a single atrip of 
filler Break off one point and another is 
ready to take its place. The “filler" Is 
held In place by a thin piece of metal which 
makes breaking very easy A pencil of this 
kind is a great help to the busy min. 
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Adjusting tbs gasoline mpply 

the houses of the Hudson Guild, accommo¬ 
dating 45 families, a garage for baby car¬ 
riages has just been installed. Each of the 
families living in the house contribute five 
cents a week, whether they have children 
or not, for its upkeep. 

Automatic Gasoline Control 

W ITH this device, when the motor Is 
cool, mom gas is admitted, but when 
the motor has warmed up Iras gas is needed 
ami the amount of gas admitted is reduced 
A coll of tliermosutio metal la so placed 
that when the motor warms up. It expands, 
turning a rod, one end of which la attached 


Taking the “cm" out of the apartment house garage In New York 



A new type of dough mixer 

heavy wire. Tho method insures strength 
and durability The attractive gateway 
shown was made In the same manner As 
the gateway was to be mure ornate, a little 
more time and thought were spent in its 
construction Our engraving shows the very 
artistic results attained. Carefully graded 


A Wire Dough Mixer 

A N eilremely rapid device for use In the 
> mating uf pies and biscuits is illus¬ 
trated. Its shape keeps a permanent tension 
on its ten cutting wires, and these spring 
aluminum knives keep cool during mixing. 

Door Check Keeps Key In 
Lock Also 

T HIS invention answers two purposes. 

First, ll prevents doors from slamming 
and makes posxible ventilation through the 
door at any angle. Second, the same device 
can be used to run through llie hole in a 
door key to keep prowlers from pushing the 
key out and picking tho lock. 


Fatlgueleu Inspection 

T HOSE who have occasion to visit large 
plants know the great fatigue which Is 
experienced after a day*» tour To obviate 
this condition, a Chicago concern has de¬ 
vised a small truck, provided with seats, for 
Inspection by executives, works managers or 
visitors. This trailer can be attached directly 
to a tractor or to a tnctor-traln as shown. 

A Baby Carriage Garage 

N EW YORK is in great need of modern 
housing, and U is hoped that soon the 
greater part of the slums will be redeemed 
by the Introduction of modern tenements 
giving plenty of light and air In one of 


A wrist score card 


' \ 10 control lever of the needle valve. 

Thla operation cuts down the amount of gas 

BDimlvina tho eirhuwlnr When ihn nuilnr 


supplying the carburetor When tbe motor 
Js cold, contraction revers es the pro ce ss. 
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CoaMurion lock for into mobiles 

Combination Lock for 
Automobiles 

T HE object of this device Is to provide an 
Automobile look which mar be attached 
to the steering post without interfering with 
the manipulation of the steering gear by an 
authorised person who knows the combine 
tlon of the lock. The casing of the lock 
supports a locking bolt whirh controls the 
movement of the steering post so that when 
the bolt Is idv*ncod the steering post cannot 
be turned The movement of the lucking 
bolt is controlled by tumblers, as In a com 
binatlon lock. When the tumblers are prop* 
qrly positioned, radial slots will register so 
as to allow of the paaaage of the head of the 
locking bolt. There is an indicating dial 
on the outride of the case 

Testing a New Moving Sidewalk 

P AKIS has always been to the fore where 
transportation is considered The French 
metropolis is so vast and the traffic u so 
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A fund for many smi 

congested that anything which will tend to 
do away with moving vehicles is certain of 
a test A new type of moving stairway was 
recently tried out at Bellevue, a few miles 
from Tarts. The upper Illustration shows a 
practical lest of the device, and the lower 
engraving shows how the hand rail is oper 
atod in comparatively short sections. If tha 
rail was in very long seoilons, the friction 
would be very considerable. 

Collaprfhle Automobile Seal 

A T tbe recent Olympia Motor Show In 
• London, one of the novelties was an 
air-cushioned seat whirh Is collapsible la 
every detail, even to the supporting stand 
and feet. Tbe construction la plainly shown 
in the engraving. 


V'.; . 





Testing m new moving sidewalk In Paris 


Keeping Refrigerator Doors Tight 

T O prevent warping of refrigerator doors, 
a door truss has recently been Invented 
by a Chicago man This truss is formed of 
two steel rods. It may be used on new 
doors or it may be applied to doors already 
In use It keeps doors straight by pressing 
the warped pans tightly into alignment. By 
turning a part of the truss at the center, 
where the rods meet, the rods may be tight¬ 


ened by shortening or increased in length 
when the door expands. 

Movies in Daylight 

A NOVEL moving picture machine toy, 
wluch has recently made its appearance 
in this country from abroad, can be used In 
daylight The pictures are viewed through 
an aperture equipped with a magnifying 
lens The film is moved by a crunk at the 



Mechanism of tbe moving sidewalk 
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An extra scat for tbe car 

Hide, and each individual picture, or poee., 
w automatically held stationary for a frac¬ 
tion of a second hi tween this lena and an 
o|iening immediately at the rear 

A Funnel That Mixes, Measure*, 
Pours 

A NEW funnel fits all standard screw top 
fruit jars, ranging in size from one- 
half pint to one half gallon Screwed on 
the top of any single jar, it converts tbe jar 
into a buttle which pours easily The funnel 
is also a measuring cup 



A soap tablet 

Kind to Greaay Hand* 

T HFilF i % on the market s handy soap 
tablet which removes grease, leaving the 
hands soft It is a composition of soap and 
nnwiluHi *itli gl>iennr. When a small 
amount of wutrr is poured into ihr palm of 
the hand on the tablet, the tablet swells* 
absorbing the water 

An Envelope Sealer Without 
Moving Part* 

I N tbla device the envelope is closed by 
merely passing it through tbe sealer by 
a single operation of the hand as shown in 
the illustration The idea of a small scaler 
without motors or moving parts is that every 
department of an organization can have one. 


of the large 



Mori** im wiaiatan fan daylight 


A ri mp l*. Individual envelope sealer 
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Branding Timber by Machinery 



FRESH FROM THE BRANDING MACHINE 
Branded lumber thawing the cyprcit and mill mark* that tern at identification 


Eads of 1 .timber Branded 
Evan as aheap are br an ded, so is ban- 
bar. Pro du cers of cyp ress lumber in 
p ar t icular have found it advantageous to 
brand each piece with marks which will 
indicate at once that it is cypress, and 
wfll also designate f ro m which lu mber 
mfll It comes. To thb end, the Huber 
is carried by endless c o n veyor s past a re¬ 
volving metal drum, the entire face of 
which is embossed with the necessary 

or board passes the dm, it halts momen¬ 
tarily and is held in place by a shoe lo¬ 
cated beneath iL The dram stamps its 
impressions on the end of each pieea, 
which than passes on to the yards to be 
gbd^ witfa its neighbors and bald ready 



THE ENDLESS CHAIN 

Looking toward the branding machine. Note the lighting equipment /or night work 


TOPPLING TOWERS 

Here are pSes of timber which Asm been branded and me ready jot stacking 



READY TO BE BRANDED 

The boards to be s ta mp a d are brought up in trucks to the endless cha i n* to which they are transferred. Than they dre carried data* ta the brwndlnf MdUb 
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The Scientific American Digest 

Newest Developments in Science, Industry and Engineering 

Conducted by Albert G. Ingalls 



A Mmrvel of Modern Re con struct 
me Surgery 

How a akilHal and sympathetic surgeon 
provided an arml e ss boy with two movable 
and useful lima uado from the boy's own 
body Is the remarkable foal described In a 
recent tame of the Journal of the American 
Medical Auodulo* (Chicago) 

By X-ruy examination, it was seen that 
this boy’s absohitely armleas shoolden con 
ceiled a email, under-developed fragment of 
the Uuineius three inches long on the right 
aide and about four inchoa long on tin Ml 
A n operation freed these rudimentary bones, 
muscle was obtained from tbs chest and 
built on them, and the boy was then care¬ 
fully trained to employ theso muscles. lie 
Is now able to perform complicated tasks 
and even to operate a typewriter 

The boy’s name, stated in the aonroo 
quoted, is Uanry Wlegman, (The writer 
of the p r esent abstract has previously ob¬ 
tained Ida sanction to present a brief account 
of the remarkable anrgery by which be was 
pro v i ded with a pair of arms—Henry be¬ 
lieves, in fact, that ’It may do some other 
fellow some good* 1 ) 

The operation/was performed In 1920, but 
the surgeon. Dr. Harry E. Mock, of Chicago, 
purposely waited a few years to see the 
results before publishing his report Henry, 
st the ago of twelve, was an unusually 
bright boy, says Dr. Mook. He was up 
with Ms class and showed a marked talent 
for drawing. Under the patient care of his 
mother and slater, he had learned it two 
to scoot, at four to walk, while at six be 
could hold a pencil between his cheek and 
shoulder and make tinea. At seven, he could 
thus write and draw He opened doors by 
grasping the knob between his check and 
shoulder, while the little wooden Santas 
sawed out by a scroll-saw held In Ms toes 
became famous. At eight be became expert 
on the typewriter, bat oould operate It only 
by striking the keys with a long stick held 
between the cheek and right shoulder 

At twelve, Henry began to want arms 
and sleeves, and Ms case was then studied 
for the first time from the point of view of 
reconstructive surgery The examination 
showed two nail elevations of the chest 
wall at the poorly formed shoulders. On 
both sides, there was a fairly developed 
posterior portion of the deltoid muscle, the 
muscle that cape the shoulder Two short 
fragments of the bone of the upper arm 
were found by X rays, as mentioned above. 

The surgeon states that at the time these 
examinations wen made by himself and 
several members of St Luke's Hospital, 
“none of us ever dreamed of the develop¬ 
ment in these ndlmenury humeri that had 
occurred." In June, 1920, he operated on 
the right ride, making two four inch inci¬ 
sions and dissecting out a flap of skin wMch 
was to cover the under surface of the stump 
after lbs rudimentary bone was freed. 



The bone, about the diameter of that of 
a two-year-old child, was carefully freed so 
that it could be pulled out st an angle of 
SO degrees. There was now presented a 
•mall, rudimentary humerus three Inches 
long, covered with the muscle mentioned. 
To this was attached the pectoralia major 
muscle from the chest. A skin flap from 
the chest wall was wrapped around it. Two 
weeks later, the left ride was similarly 
operated on. Neither of the wounds became 
infected and the pa dent made an excellent 
recovery. 

The boy now had two small stumps, but 
lacked the ability to movo them in any 
direction. So, In two months, Henry went to 
the Spaulding School for Handicapped Chit 
dren, where Miss Jane Nell, the principal, 
and Miss Carney, the chief physiotherapist, 
gave him a thorough oourae In muscle train¬ 
ing exercises* In four months, the stumps 
hocama firm and muscular. Henry could 
raise them to g borisontal position* He was 
ready for artificial arms. 

Just baton Christmas, Henry received his 
new artificial arms and came to the hospital 
dressed in n new unit and shirt, both of 
these garments having s l ee ve s the first 
sleeves Henry had ever had. "With Ms new 
arms In then sleeves," says the doctor, “bo 
looked like any ordinary healthy boy, but 
I doubt whether there was ever a prouder 
fir happier child. Within a half hour, ha 
was able to grasp a pencil In the damp 
attachment at the end of Ms right arm, 
oould write better than most boys of Ms 
agt and oould draw better than when he 
held the pencil between Me right obeek and 
dioalder A little later, he returned the 
Spudding School^ and just before entering 
Mbs Ned’s often, ha asked Mbs Carney to 
tfafow Us ovtrooat over Ms left arm and 
place hla cap In Me left hud. Then ha 
mar ched la ud pm ou Us right hand to 


his friend, the principal, ’just tike a gentle¬ 
man' u he expressed it* That noon at 
luncheon st the school, he grasped a spoon 
In Ms right hand and ate like other boys. 
Instead of ’lapping Ins food like s kitty’” 
“From all accounts,” continues the sur¬ 
geon, “hi* homecoming that evening and the 
surprise he gave his mother, who did not 
know that Ms artificial arms were ready 
and who had never seen his new suit, was 
very Impressive. It must have been, for it 
Is lmponrible to describe the choky sensation 
that s number of os doctors had that day 
at the hospital as Henry displayed Ms 'first 
■Jeeves, and sleeves with arms In 'em"' 
Henry can make his right transplanted 
pcctoralia mustle stand out like s bleeps, 
and he gets the same pleasure out of 
“making a muscle" as any boy does who 
flexes his arm. He now has s new pair of 
artificial arms, having outgrown his old ones. 
He paid for the new pair himself with 
money he made from the sale of bis artistic 
Christinas cards which be designed and 
made from wood cats. Ho has attended the 
Art Institute the last two summers and is 
becoming- a real artist He does practically 
everything for ldmaelf 
This esse demonstrates the need of coor¬ 
dinating the work of reconstructive surgery 
and education. Dr Mock points out rbe 
two are Inseparable In rehabilitating tlie dis¬ 
abled The surgeon has a great opportunity 
to inject ambition Into his patient, to tell 
Mm of the accomplishments of others simi¬ 
larly handicapped, and finally to place Mm 
in the hands of those lay agencies which 
give a continuity of service that will assure 
the final eoonomle end-result In every ease 
of permanent handicap. 

Whai has been done for tUe boy eon bo 
done for greet numbers of congenital and 
acquired deformities In both oMldren and 
adults. Tbs study of there casta hum the 


point of view uf rehabilitation opens up new 
and exceedingly Interesting avenues of IW* 


Synthetic Rubber, Is Therm 
Anything in It? 

Ir the price of rubber stays up, sooner or 
later synthetic rubber will be sure to msko 
its appearance, says industrial and EngU 
neenng Chemistry (New York). It would 
appear that petroleum will be the cheapest 
source of the raw material Yet this tech¬ 
nical journal holds out slim hope for a 
future synthetic rubber industry 

What of synthetic rubber? Sharply con¬ 
flicting statements concerning it pop up 
from umo to time “It has never been suc¬ 
cessful commercially,” say some. “It will 
soon be a big success," say others. More 
over, the situation has been confused In 
some instances by unscrupulous promoters 
of stock sale* who do not hesitate to promise 
riches to the “ground floor" investor In im¬ 
proved processes for making synthetic 
rubber 

Whether or not rubber has already been 
made synthetically, dr prods, in the last anal 
ysis, on what Is meant by ruhber The word 
rubbrr, like many other terms, is elastic. 
If we conceive It to mean hard rubber, for 
example, then we can certainly say rubber 
has already been made synthetically What 
the world wants, however, is not some spe¬ 
cial kind of rubber having limited useful- 
now, but plain rubber —synthetic rubber 
that can be substituted successfully and sat¬ 
isfactory for the plantation rubber of rubber 
gloves, rubber boots, rubber balls, and 
especially automobile tires. Dodging ajl 
“Ift" and “anda," no such product, synthet¬ 
ically made, yet exists. But there is ground 
for hope, uy chemists, who are at work on 
the problem 

During the war, the Germans made two 
types of synthetic rubber The product of 
the cold process, known as “H" rubber, was 
successfully used for hard rubber articles, 
particularly submarine battery jars, but tbs 
product of the hot process, known as “W" 
rubbrr, never came into extensive use. 

The Germans, It is stated, mode their roly 
her from acetone, but nothing is pod lively 
known of the yield or the cost One esti¬ 
mate of the cost of materials Is forty cents 
a pound The cheapest source of material 
la petroleum, although butyl alcohol and 
amyl alcohols may he employed. 

Even should the price of plantation rub¬ 
ber fall to 25 cents a pound (the cost of 
production, plus a fair profit) synthetic rub¬ 
ber might have to meet this price In order 
to compete at all Although, so far, the raw 
materials have been too costly to make syn¬ 
thetic rubber a real competitor, the present 
high prices (ninety cents In January, 1926) 
If continued, will be a challenge to the 
laboratory, and one never knows from what 
test tube or from what catalytic bomb a 
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Candy produced from corn by the new process developed at the Maltose npr made from com. That in the bottle oa the right 

United States Bureau of Chemistry nmm la the raw, lumpy state 


revolutionary discovery may bn brought 
forth. 

Writing In the flame journal (April, 1926) 
L El, Weber, a Bolton consul ting rubber 
cbemlal, states that there is some differsnco 
of opinion as lo whether or not it can be 
claimed (nun the common lal standpoint that 
crude rubber has been synthesized success* 
fully 

The manufacture consists of two distinct 
operations (ll the manufacture of the 
parent Hydrocarbon, and (2) the poly merlin 
twn of the hydrocarbon. (Polymerization, 
the change of molecular weight without 
change of percentage composition For cx 
ample, benzene, CJ1#, la a polymer of 
acetylene, CilD 

The first operation, the manufacture of 
the parent hydrocarbon, vanes with (lie raw 
material used, wliethi r con] tar, starch or 
petroleum If stan.li, the carbohydrates are 
converted into iso-ainyl alcohol by fermenta 
tlon. The ito-amyl aUubol is then converted 
by means of hydrochloric acid into an isn- 
amjrl chloride, and the latter in turn is cun 
verted to the dichlorlde by means of chlorine 
Finally, passing the dichlnride over soda 
lime yields Imprenc 

Another approach may be made by way 
of acetone, which it is hoped, Jneldentally, 
may some day be made from coal The 
acetone la reduced to pinacone by the ac¬ 
tion of aluminum and caustic soda, and 
methyl Isopreno la produced from this by 
distillation under pressure. 

Having made either isopreno or methyl 
isopreue, the second step is their polymerisa¬ 
tion. Either product is placed in steel 
drums and allowed lo remain at a tempera* 
lure of 140 degrees Fahrenheit By another 
process, metallic sodium ia wire form la 
added to the isopreno nr methyl laoprene and 
the two are left together two or three months. 

Examining synthetic rubber In the light 
of the conditions It must meet In order to 
compete with plantation rubber, the author 
quoted dlaoover* that it meets the require* 
moots only to a minor degree The elas¬ 
ticity and abrasive resistance of soft rubber 
articles it present produced from vulcanized 
synthetic rubber are comparable, if at all, 
to only the lowest grades of plantation rub- 
bor S>ntbeiio rubber ages poorly Its 
plasticity is very deficient 

On the otWg hand, the progress which 
has been made represents beyond question 
the grrstesr achievement of synthetic or 
ganic chemistry- it la the first and only 
natural organic colloid which It baa been 
possible even remotely to duplicate in the 


laboratory Beyond question, he says, the 
syntheslst will ultimately produce a prod¬ 
uct equal in quality to natural rubber "The 
dwpsHionatfl weighing of (he facts." he con 
tmues, “prompts the conclusion that the 
synthesis! has yet to devote much labor and 
effort before he can lay claim to having 
reached his goal, and under these conditions, 
the creation of an impression that synthetic 
rubber, if not aitually near at band, ia at 
least within rcarh. Is unfortunate because 
it arouses immediate hopes which cannot be 
fulfilled" 

And the minute the pyntbram produces 
tfynihetu rublwr equal in quality to the nat 
urul product from Home clnap raw materiel, 
the plant biologist, who lisa already shown 
us wh»t lie ctu do by increasing the natural 
l percent content of sugar in sugar beet* to 


18 percent, will loom up “with the rapidity 
of the prophet's gourd" and quash the in¬ 
fant industry Gloomy outlook "The 
chances of victory for tho synthesisis look 
slim" nays Cjhetmcal and Metallurgical En¬ 
gineering (New York), but tho India Rubber 
World i New York) sees In the situation i 
little light, for says that journal, “even 
though costing 50 cents a pound. It should 
prove the best kind of a crude rubber sta 
biter" 

• a * 

From Corn to Sugar in Ten Hourt 

"Instead of sending tlicir corn to market 
on the hoof—in the form of hogs and beef 
cattle—farmers, in the future, nu> market 
a fraction of this cereal crop via the sugar* 
luirrel mill**" m>m S U Winters. Sugar 


frim com ia now possible in quantity pro¬ 
duction, two chemical processes having been 
developed for the commercial manufacture 
of sweetening from America's biggest grain 
crop. 

Methods for extracting sugar from corn 
are not new to chemists, but a revival of 
interest in the possibilities of corn sugar has 
been brought about by the surplus from the 
1925 thrce-bilUon bushel corn crop, which ia 
a depressing economic factor to the corn 
growers of tile Middle West, and by a bill 
which ia pending before Congress. This bill, 
if enacted, would admit of the marketing of 
corn sugar or dextroae on a par with sugar 
from cane and boots, without any distin¬ 
guishing label. 

Tim Utter proposal Is, however, being 
stubbornly contested by supporters of the 
Pure Fond and Drugs Art, as well as by the 
manufacturers of cane and beet sugars. 
Dextrose, the product now being extracted 
from corn on a commercial basis, is said to 
be only 50 percent as sweet as sugar made 
from cane or beets. Dextrose Is leas soluble 
In water than cane or beet sugar and, accord 
Ing to claims, it has a flavor pcculUrly Its 
own 

The bill introduced In Congress by Senator 
A B. Cummins and Representative Cyranos 
Cole of Iowa would amend the Pure Food 
and Drugs Act so as to admit of the sale of 
dextrose, or com sugar* without any label or 
differentiating mark from that of cane and 
beet sugars. This legislation. If favorably 
pisifd upon, would give corn sugar a rating, 
at least In the market places, commensurate 
with that of cane or beet sugar, though tho 
latter Is 100 percent sweeter Dextrose, a 
comparatively new oommeruUl product, 
would, try virtue of artificial legislation, share 
tho popularity which has so long been 
accorded to the old and standard nod prod¬ 
ucts from cane and bee ts “ saereso" or sugar, 
if you please! Let every tub stand on ftU 
own bottom. In a maaoora, la the admonition 
of Secretary of Agriculture WUlUxa M. Jar- 
dine and food administration ottetaU of tho 
Bureau of ChemUtry, In their tetemea that 
food products bo p ro pe rl y labeled In accord¬ 
ance with the Pure Food and Drugs Act" 

Supporters of the legislation fgyorigg dm 
HberalUng of the Pure Food and Dregs Act 
so as to admit of the sale of dmpruae under 
tbr general ebadfiesttai of sngpr pro 
pKppted by motives that ore dwenlng 
aoma consideration. Aside from its ecnggsc* 
dal aspects, that of anlfidally boosting te 
market rate and eo n es q ne nt drassndi for 
com sugtt, sock legislation U designed to 
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iIMm tlM|h Im t mil nr, the di st ress 
fan tot iw lc factor at an ovtabrnduM of 
oar*, without visible mutes for the surplus, 
Dettrm out be pro du ced mm cheaply 
then cano at beet anger end therefore ooaid 
be meiteed et a coneepondlngly lower price 
then the standard sweetening. Thun, tf wo 
ere to bdlea ir th e ergnmente of the sop 
port an of the Cummins bill* com sugar 
MflU bo used In appreciable quantities In 
the canning of fruits, vegetables, condensed 
ml Hu preserves, jetties, and In the manufao 
tore of loo cream. 

Meanwhile, our attention la drawn for the 
moment to a comparatively new process for 
the manufacture of sugar from com which 
has bean developed by the Bureau of Chcm 
(■try of the United States Department of 
Agriculture. By this process, “sugar” u made 
from corn starch or from corn hominy and 
Is designated aa maltoee sugar It Is not, 
therefore, to be confused with dextrose or 
connected with the legislation over the latter 
product which k now engaging the attention 
of Congress. Moreover, the Bureau of Chem¬ 
istry la a strict conformist to the laws which 
It la empowered to enforce upon others—that 
is, it'gives this corn product a distinguishing 
mark, maltose sugar, in deference to the will 
of the Pure Food and Drugs Act 
Mr Vinters describes the process of manu¬ 
facturing maltoao sugar as follows **A 
vacuum pan, with Its controlling mechanism, 
is the heart of the equipment, the mashing 
of the hominy with malt serving to liquefy 
the product and then completely convert the 
starch into white sugar This simplicity of 
equipment and procedure would seem lu 
imply that farmers could make their own 
sugar, but the Bureau of Chemistry warm 
again*' the attempt because of the technique 
involved in controlling the apparatus How 
ever, it is not unreasonable to assume that 
with a further simplification of this control, 
educated fanners, trained in the laboratories 
of our agricultural colleges, would be com¬ 
petent to manufacture sugar 
Of Lhe process of making maltose sugar 
from corn, the United States Department of 
Agriculture speaks officially as follows 
“That it is possible to make crystalline 
maltose sugar from com starch has been 
known to chemists for many years, but cun 
trol of the process has been lacking, and It 
has not been possible heretofore to produce 
crystalline maltose sugar from starch econom¬ 
ically The new method enables the chemist 
to control the process an that it proceeds 
with regularity and eertainty The process 
is simple and Involves no unusual equipment 
The final cost will be low, so that the maltose 
sugar can be produced at a comparatively 
low coat, as low or lower than cane sugar 
“The new product Is obtained In the form 
of fondant-tike masses and not In a granu¬ 
lated form like granulated esne or beet sugar 


It can be melted and cast In molds likr 
fondant made from cane or beet sugar It 
may be used in the candy industry in pro¬ 
ducing chocolate cream centers and other 
cream confections. 

“The process cudsibu essentially of mash¬ 
ing eltlier corn starch or corn hominy with 
malt, which liquefies the product and In the 
coarse of from 7 to 10 days completely con¬ 
verts the starch into maltose sugar After 
decolorising with carbon and evaporating to 
a given density, the sirup is allowed to cnol 
and Is then Inoculated with a lmlr crystalline 
maltose and allowed to stand from one to 
several days at room temperature, when It 
sets Into the sobd crystalline fondant lhe 
crystals being so fine that they can hardly 
be distinguished under a high-power micro¬ 
scope. 

“This new advance In producing crystalline 
masses of maltose sugar from corn has yet to 
be Industrialised to that it li too early to 
realise lu bearing on the utilisation of com. 


The investigations) work ip not entirely com 
plctc hut has prwceded far enough to Hem* 
onKtrate that it is entirely practicable to 
make an excellent grade of crystalline mul 
lose sugar from corn starch or hominy ” 

• * * 

Motion Pirturea Thai Talk—a 
New Method 

Scientific developments whir li will revo¬ 
lutionize the presentation of motion pictures 
in the largest metropolitan theatres as will 
S« the smallest theatres in the little towns 
have just been announced as perfected by 
the Western Dec in c Company and Warner 
Bros. Pictures, Inc These development* are 
the result of years of research in the Bell 
Telephone Laboratories, the research labors 
torics of the American Telephone and Tele 
graph Company and the Western Electric 
Company They Involve a syalem for the 
synchronization of motion pictures with re- 
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produced sound having a degree of natural 
nets never before attained. 

This invention hrings to audiences In every 
corner of the world the musio of the greatest 
symphony orchestras and the vocal entertain 
mrnt of the moot popular atari of the oper 
alic and theatrical flebU. The recording and 
reproducing system is available to all motion 
picture producers for synchronization with 
any film that they produce. Its use la not 
confined by any meant to the presentation of 
pictures It will be available for use in the 
educations], commercial and religious fields 
as well as that of amusement. 

Scientists consider this system to be a dis¬ 
tinct advance not only in the motion picture 
field, but in that of voice communication as 
well The invention will make it possible 
for every performance In a motion picture 
theatre to have full orchcitration accompani 
ment to the picture regardless of the also or 
character of the house A corporation has 
been formed to rerord the synchronization of 
music for motion picture producers all over 
the world and to distribute the invention 
among theatre owners. 

Tlie apparatus by which films and sound 
records will be simultaneously reproduced In 
motion picture theatres is no mote oomph 
cated from the standpoint of operation than 
an ordinary motion picture projector No 
special skill or technique Is required of the 
operator If the film hrraks, (hero Is no 
interference with the accuracy of synchroni 
ration The sound record is not controlled 
try the film itself 

Tlw system represents successful combi ns 
lion and conversion to motion picture use of 
three major research developments. 

The first of these is (lie electrical system 
of recording. This method employs a high 
quality microphone of an improved type, 
electrical amplifying apparatus, and a record 
cutting mechanism. Recording may be car 
rird on at a considerable distance from the 
enuro- of sound so that lhe actors may be 
grouped naturally in any sienc and need not 
lie crowded before a microphone 

The sreond essential feature is a remark 
able electrical reproducer winch converts the 
movements of a needle in the grooves of a 
sound record into eletirieal vibrations. The 
elnlriial currents from this devlcr pass into 
an amplifier and then operate a high quality 
loud sjRakrr of an improved type capable of 
filling practically any motion picture audi¬ 
torium with sound 

The third development is the link between 
the reproducer and the audience in a theatre. 
An adaptation of the public address system 
makes It possible to pick up clnotnca! vibra 
lions from the reproducer, amplify them, and 
by means of properly located loud-speaking 
tele pi (ones, to transform them into sound 
The loudness is so regulated as to give the 
illusion that the sourer is the actors whose 



The wtmi araot tooth tram which the pieterea M projected. Were It oot The recording apparatac, (towing the wo* dbk. The teetolHaii b atowa 
f dn «—fl praof. ntroMM atoamVI oboto reprodnecd the groov e. to which the aoaod vibration, are recorded 
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Da^tto the Ice which hw formed on the opening of the lake. It Mill fuethai 
at fall clirtcnry with only a liny opening left onohat rooted. Am, ooU weather 
firing Is rendered more ufc 



picnuce appear on the screen In the cam 
of musical programs a specially conn rue ted 
loud-speaking telephone Insures the correct 
values and naturalness. 

The combination of these three factors in a 
complete and effective system required the 
development of a mechanism for keeping the 
film and sound producing instrument in abso¬ 
lute synchronism, both during recording and 
during reproduction It was essential that 
the system be capable of easy operation In a 
theatre, without requiring special skill. To 
meet these requirements both the film and 
the sound device are set in tlielr respect ire 
machines with a given marker In the pmpcT 
place, and the two machines are then speeded 
up from rest, together by the simple device 
of having them coupled to the opposite ends 
of the same motor 

The mechanism for taking the pictures 
with these marker* on the original film and 
record could not be provided in so simple a 
manner, since the camera had to be left free 
to be moved about on its tripod to change 
the angle of view In this case two motors 
arc used one to drive the camera and one 
to drive the sound recording machine An 
ingenlons riectnral gearing dcvii e has been 
developed whereby the two marhlnm ran be 
started from rest and mainiaincd in ayn 
chronism not only after they arc up to speed 
but during the period while tliey are speed 
Ing up 

In developing rise system it was necessary 
to perfnrt a method of nuking sound records 
which will run at least fifteen minutes with¬ 
out distortion either of the high or of the low 
notes. Through the um of two reproducing 
machines used alternately, interruption of the 
accompaniment will be avoided Aeproduc 
tlon In the theatre preserves the correct 
relationship of etch sound to the others, the 
intensity varying In the samp proportion as 
in the enacted aeene or musical program 

An important use of the new system will 
be for providing musical programs for motion 
plot urn already taken This Is accomplished 
by projecting the picture in the usual way 
and recording the music, as previously cued, 
In synchronism with the projection instead 
of in aynchrunlatn with the photographing 
Any picture which lias ev* r Iren produced 
can be orchestrated and sym-hronlaed. The 
sound synchromatlon is not dependent on 
recording at the rime of the ex|>osura of 
the film. 

One of the difficulties of producing talking 
motion pictures which had been encountered 
in earlier attempts lay ia the necessity for 
keeping the artists close to the recording 
equipment tn order that a satisfactory repro¬ 
duction might be made, but the new process 
of docirirol recording makes it possible to 
make faithful records at a distance from 
the source of sound 

The most difficult part of the development 


was the reproduction of moslo or speech from 
the apparatus In such a manner that It would 
be as loud as music or speech from a real 
performance and at the same time would be 
a faithful copy In all respects. The special 
electrical device for converting the motion 
of the needle which bears on the record Into 
electrical vibrations, and the use of a modi 
fied public address system, overcame these 
difficulties. 

see 

Unsung Herons of the Air Service 

Few things cmild endanger the air pilot's 
life more than the failure of his speed indl 
calor Without this guide tlie speed of llie 
plane might imperceptibly decrease to the 
danger point producing a "stall," and result 
Ing, probably in disaster 

Among those who have liken peculiar 
risks to make aviation safe for the flyer Is 
the man who tests aircraft Instruments in a 
free nag rain, within a refrigerated chamber, 
during midsummer heal 

Ihr particular form of experimentation 


about to be described was unique In that 
freezing temperature, rain, sleet, a biting 
wind and all the discomforts of a flight 
through a storm were experienced indoors. 

The experimenter worked In a refrigerated 
chamber, bundled op in a for lined flying 
suit and other cold weather flying toga. Cold 
rain whipped across his face as he Intently 
witched an sir speed Indicator in order to 
determine how water, freezing on the tube 
1 railing to the instrument, affected Its func 
turning This was just one of the problems 
that is frequently met with in the develop¬ 
ment of aircraft accessories, especially in 
connection with tlie delicately constructed 
Instruments. 

One form of speed indicator used on air 
planes makes use of an open tube, inio which 
the air blows as the airplane moves forward 
The pressure generated causes tlie indicator 
tn function This tube must necessarily be 
mounted on a wing of the plane in the fra 
air stream Thus it is exposed to all sorts 
uf weather If, in flying through ram, the 
air is cold enough to freeze the water that 



collects at the end of the tube, the ice dogs 
the opening to that the air cannot pass 
through The indicator then ceases to func¬ 
tion So the immediate problem was to study 
the relative merits of varloni types of air 
speed tubes from the standpoint of their 
effectiveness in operating when exposed to 
freezing rain. 

A six inch, auction wind tunnel was con¬ 
structed especially for the investigation and 
was operated in a refrigerated chamber. In 
the wind tunnel thn air speed of actual flight 
was duplicated A vaporizer also sprayed 
water before iha tunnel, simulating rain. 
To produce freezing rain, the chamber was 
cooled to five degrees, Fahrenheit 

For many weeks the teats continued The 
tester sat before his apparatus, carefully 
taking readings from the indicator and 
Intently watching the water collect and 
freeze on the tube. Often he would enter 
the test room from midsummer heat. Even 
during the month of July when the tempera¬ 
ture was hovering around the 90s, he wore 
his fur-lined suit, heavy gloves and boots and 
stepped Into the chilling blasts of his refrig¬ 
erated laboratory Became of the extreme 
exposure for that time of yesr, he could slay 
there only a limited time—-usually only a 
half hour—never more than one and one- 
luU hours. 

Success was the reward of this more or 
Ires personal endurance teat Some sixteen 
different types of tubes were tried out in 
order to determine their functioning posai 
bib tics in freezing rain Of tide number the 
most satisfactory results were obtained frfcm 
the tube known aa the PI lot-static, This type 
of tube has an opening of sufficient siae ao 
that by the time It la entirely Ice-oorered and 
fails to funcrion, the wings and tha propeller 
of the plane are themselves so thickly coated 
with ice that they can no longer funcrion 
This is another way of saying tint the speed 
Indicator will continue to register as long aa 
the plana can stay In iha air. 

Thus the testing of flying equipment on 
the ground has resulted In another dtsoovery 
that will make the pilot’s work more safe. 

• * • 


Domg m Thing That Could Sot 
Bo Dono 

Am» years of nnsnftcasafnl effort a way 
to Join toft rubber directly to Into has at 
last been found. This will be wynMy 
valuable for attaching solid truck toms to 
their steel bases. Formerly t firm an ch orag e 
of a herd rubber layer to rim steel m < 


tained by eemgatlH er gmerring tW mssl 
and partially oaring tbe hard rubber'ecm- 
pound to it before the aoft 


applied. Tim _ 

and tha bard nbt* hdd tbe «aft 
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A small strip of rubber attached directly to steel by a newly discovered pr o em . 
Until recently tbU could not be done 


, Tin new p roof Mum upon the me of • 
eonpovaded eenMBtdlka product 
«Uob is applied to the nml surface In ■ 
fashion rimihr to the application of liquid 
«a»4~, Compounded rubber Is then applied 
dfrwtiy to the treated ratface and vulcanised 
either by beet or air The air-cure method 
fia followed wfam the application Is made to 
wood. The pro ces s la employed as effectively 
on wood as oa maul 

b| testa, a strip of rabbet one Inch square 
end six Inches long was vulcanised to a steel 
beta and the combined weight of two men 
oould not tew looee the one square inch of 
vulcanised end. To seeure such power of 
adhesion between metal and toft rubber la 
la Itself a noteworthy achievement 

The hard rubber method of Joining rubber 
to metal was expensive and often Impractical, 
If not Impossible, to employ Naturally, 
tbsrs was a difference of expansion between 
the hard rubber and metal base This caused 
cracking and separation Id the new method 
tbs apfl rubber expends ot contracts with 
the metal and Its adhering qualities are not 
Impaired by Sudden changes In temperature 

Soft rubber sheet applications have already 
beat) made, by means of this new process, to 
steel tank cars engaged la the transportation 
of corrosive adds, to the interior of pipes 
and pipe fittings used to convey both abra¬ 
sive aid corrosive liquids, as lining for 
ohutes, hoppers* fan and propeller housings, 
and as coverings for fan and propeller blades. 
In many of these Installations the soft rubber 
has extended the life of the metal beneath 
It to three or four times Its previous normal 
life. 

The new process also offers unmistakable 
benefits to the aircraft industry It has 
been tried out successfully for covering 
■lttmtmtm airplane propellers. Pontoons and 
seaplane floats* when covered with rubber by 
the new method become water and barnacle 
proof. This greatly extends the life of the 
frail structures which make seaplane mainte¬ 
nance so costly 

* * * 

Poacer/aJ Electric Locomotive for 
Freight and Passenger Service 

The Pennsylvania Railroad Is placing In 
service eight new electric locomotives to 
handle its heavy freight and passenger ser 
vice The design Is so laid out that they may 
be utilised for either freight or pasesngar 
service and they can operate either on alter 
nating or direct carrent by making slight 
modifications in the type and arrangement of 
the apparatus on the locomotive*. When 
they arc utilised for direct-current passenger 
service, as is the case in New York, they 
have a continuous rating uf 3,730 ltorsepowcr, 
a starting tractive effort of 82.500 pounds, 
and a oo&Hnuous tractive effort of 37,000 
pounds when running at 373 miles per hour 

The passenger locomotives liave what is 
known as the 2-8-2 wheel arrangement with 
the socaUed “Steeple" type cab construction 
occupying the middle third of the length of 
the locomotives. In the 2-8-2 arrangement 
there ia a two-wheel truck at each end and 
four coupled driving wheels between Each 
pair of coupled driving wheels is connected 
to a jack-shaft and each jack-shaft is driven 


by motors which are mounted outside the 
frames as shown in the illustration. The 
connection between the motors and tbs jack 
shaft is by means of pinions and flexible 
gears. The driving wheels are 80 Inches in 
diameter 

The engines weigh approximately 400,000 
pounds, of which approximately 3Q0JD0Q 
pouniia b carried on the driving wheels—the 
balance being supported on the two-wheel 
tracks at the ends of the locomotive 

These handsome machines were built com 
plete, so far as the mechanical equipment 
was concerned, by the Pennsylvania Rail 
road— the electrical equipment being fur¬ 
nished by the Westing ho use Electric 4 
Manufacturing Company, and assembled In 
the locomotives st the Altnona Shops. 

s s s 

Eavesdropping on Ethyl Gasoline 

Gasoline treated with lead tetraethyl is 
being studied at MaasanhueclU Institute or 
Technology in an engine in which research 
workers can see the process of combustion 
and the flames of the explosion, says The 
Technology Review 

The effect of lead tetraethyl in eliminat 
lng knocks in gasoline engines has been 
known for a considerable time, but hitherto 
little was known of what took place when the 
lead-treated gasoline was exploded in the 
cylinders. 

In seeking a moans of studying the action 
of lead tetraethyl in engines, workers in the 
laboratory of applied chemistry in charge of 
Professors G ll Clark and R P Ruaseil 
cut away a porthm of the cylinder wall of a 
one-cylinder engine and replaced H with a 
small, heavy, quartz window designed to with 
stand the tremendous force of the explosions. 
The experiment win a success and it is now 
not only possible to watch the flames of the 
exploding mixture, but to photograph litem 
with the aid of a revolving shutter in front 
of the window A spectroscope was also 
used to evolve a spectrum of the light from 
the flames. 

The first discovery in Lilia Investigation 
was that lead tetraethyl completely blots out 
the ultraviolet light rays In the detonating 
flames. On the basis of that discovery those 
In charge of the research are seeking to 
determine what relation may exist between 
engine knocking and the piesence of ultra 
violet light rays. 

Measurement of the force of engine knocks 
is also being studied eleclmlylically A 
plunger fitted in the top of tbo cylinder 
closes a < Irtult when a knock occurs and 
the length of time the circuit remains closed 
is a measure of the aeverlty of the knock. 
The closed circuit Is then used between elec 
trades for electrolysis of ■ solution of sul 
phuric add of known strength. The amount 
of hydrogen thus produced la taken a a a 
measure of the knock 

• s * 

Two New Books on Astronomy 

“AxraoNOirr Today" Is the title of a book 
recently published by E P Dutton It 
Co, the author bring the AbW Moreau, 
Director of (lie Observatory of Bourgea, 


France This book is a brief survey 
<250 pages) of the entire field of demon 
tary astronomy but is not a textbook 
It wnuld both intern! and instruct anyone 
having the desire to Increase his under 
standing of general mlmnom) Perhaps 
the reader who had previously <nverrd hoihl 
elementary tcxtlmok sui h as Todd a 1 New 
Astronomy** < i lit < I run si without murh 
doubt of them all) Mould obtain nion from 
it than one who hud not yil anyone who 
had read it would carry uway a definite 
tvrn if only a beginners, coiiipft-hinsinn of 
the wlmlo field uf astronomy 

M Tho Music of the Spheres" by Hnrence 
Armstrong Lromlal (Macmillan 1926), is 
described as ‘a nature Inver's astronomy" 
If one cares tn Irurn the cniislellalioiis of 
the sturs by tlte rnundalioiil ronlc of learn 
mg the mytltolugy uf the ancients about 
them, title book is one uf the roost atlrac 
live, both in stylo and production, uf Us 
kind It also contains occasional slat** 
ments of fact concerning modern astronomy 
painlessly sugarcnaled by jmetic fancy 
Not that poetic feeling is out uf place in 
the study of astronomy Fur from It 

Astronomy js Itself a poem, and all the re¬ 

markable things that the scirncc of spec¬ 
troscopy is an rapidly revinhng about the 
stra and nature of the Universe are lta 

stanzas. But this poetry is inherent in the 
Mars, while that of the ancirnts was merely 
assigned to them 

♦ * • 

Shall We Have Smallpox Again? 

The United States lias the unenviable 
distinction of reporting more smallpox dur¬ 
ing 1925 than any other country except 
India, namely, 43,193 cases, according to 
reports which have been received by the 
American Association for Medical Progress 
from the health oficers of all but one state 
(Utah) 

Meet of the states do not report the vac¬ 
cinal condition in cases of RBaUpox. In 17 
•tatee and Use District of Colombia such 


reports ate available for must of the cases ■ 
10.636 out of the total of 12358 cases In these 
Mates Among thre, 0,660 cases or over 
nine tenths, had never been vaccinated, end 
751 ra-*cs, about 7 percent. Iiad been vac¬ 
cinated from 7 in 50 yean previously 

Thirteen staid* rath reported more than 
1 000 caws of smallpox in 1925 California 
leading with 4.921 t-asrs, fwlluwrd closely by 
Alabama (4.288) and Ohio (4,018) Indiana 
had 2 996 rases, Georgia 2 108, Washington* 
2.004 North Carolina, 1920, Tennessee, 
J-805, Kentucky. 1 700, Illinois, 1625, Wis¬ 
consin 1,517, Texas 1309, Mississippi, 
I 216 All of lire six New England states 
together had only 102 cases. 94 of which 
Hire In Rhode Island 

• * * 

Parsons 50,000-KUowaU Turbo* 
Alternator for Chicago 

Wf present a remarkable photograph of 
the 50 000 kilowatt Parsons turbo-alternator 
which has just been instilled by the Com¬ 
monwealth Edison Company of Chicago In 
the Crawford Avenue Station This machine 
was ordered from Fnglond in accordance 
with a commendable policy of the Company, 
under wlwh they have from lime to tlmo 
installed a single representative of the best 
Furopcan practice The view is taken from 
tho overhead traveling crane looking down 
upon the floor, and it shows in great clear 
ness the mom features of ihe installation. 

Steam Is fed at s stop valve pressure of 
550 pounds per square inch and i tempera 
lure of 750 degrees centigrade, to the higb- 
prewure turbine, which la seen on the further 
side of tbs floor The turbine Is direct 
connected to a 16,000-kilowatt aliernator 
The steam from the high pressure turbine is 
reheated and delivered to the intermediate 
pressure turbine (seen in the center of the 
nearer group), which is direct-connected to 
a 29000-kilowatt alternator (shown to the 
left) Tho exhaust from the intermediate 
turbine passes to the low pressure turbine. 

The pipe between the Is termed Utc and 
the low pressure turbines is made in the form 
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A new (>5,000 horsepower turbo-allrraalor which was recently Installed at 
Chicago. It In one of the world's larges I 


of a double walled ^one llic meant (lowing 
through iIh* nnnular op* mng |m twii n the two 
walla The cwhouM from the low prewoin 
unit jmhhcs to two vdliml iundriiM-n* by 
mean*; of (wo luuvilv ribbed sinn turnt 

The high prehAiin turbine runs at l.ROO 
revolutions per minuu and Inn tin mi inn 
in i xpa 11 drd Trom ViO |xuin<Is to 100 pounds 
gag* Tart of tin 'ilium is lid to tin third 
(iluge fri d bruit r but tin bulk of it m mu 
vrved lo u reheat* r in ill* Imder Imu'-r win re 
the tempi rutm < i« rained to 700 degrees 
Pulirmhut uni llic in * l Ik slmni is passed 
to tlie inti riiiisluif pn Rsiin inrbini who b 
it run n* ut j prismiri of ulmul 105 pounds 
ahsolul* * xliuu'-lmg at about two pounds 
absolute 

Although tin inlrrmidnlr and high 
presmn turbines urr in ihe mini* until line 
they ojxrali nidi pt mb ntly tin low pn Rslire 
turhim niiining ut 720 nvnliilioiis |m r niinuli 
ami driving a ft INK) kilowatt ginerator In 
adiliinui to nli'Ulmg the flu.rtnul tfficnmy 
of tin hi! is mi rilistd by progn-sHiv* Inuling 
of tin (nil wall r by steam bled from differ 
ent slug! s ,,| tin lurlmie 

Am showing tin uiigmiudt of this unit it 


sliould lie montmued tlvul the total steam 
entering the turhim is a Imut 420000 pounds 
ptr hour Fiirthi rmore bet uuse of the grrat 
expansion that has tak* n plu* e the volume 
of tbi steam delivered to the condenser is 
enormous amounting In iiboiit 72 000 ruble 
fc* l pi r si mid 

Neie*saril) tin various parts of ibis great 
turbine run to large figures [lie high 
prosun ih mint wi iglung 101 long tons tin 
interim dmte pnssure 147 long tuns and the 
low pn ssurr thinint 14fl long Ions, making a 
total of almiil 100 long tons for the whuh 
turhim 

Win n the lurbitiL wuh cumph led nl the 
shops of the I'ursim* (zuiipjUY there arose 
the proldeiil of how l>cnt lu flluji tin mm (lint 
lo (Imago Tin tl wen time alurnnttve 
mules hirst h> tin Mississippi and tin 
( Ineago Druinagi i-unal, setniid by iht 
lliitlsnii IIiv r and tin hit (411ml and last]} 
h> the St Inuruit-e Hmr and the Gieut 
I jkt^ 1 lit Mississippi was not available 

ImuiiHi of tbi tdiulluw draft, nml tin. ovt r 
Inad bridges of I he frit ( unul would not 
permit un> of the barges taking patkngeo 
of the size of those to be transported to 



A new t Icctrlr crane* driven bv a storage bat I err which keeps the crane al work 
a whole day at a time 


pau. The Frio Canal hod its drawbacks, 
largely conne* ted with barging and trails* 
shipping arrangements, so it was decided 
that the only practical route was by way of 
the St I awrrnee River 

To transfer the huge packages from the 
ship at Sorel Quebec, it was necessary lo 
use the shrerlrgs of the Government at their 
>ard at S>rel Quebec The Atlantic passage 
wus a rough one and every day a rurrful 
inspirlioti was made of the junking shores 
und of thr tight* mug up of wedges, el cetera 
At Sirrl tin bed of the river had to lie 
dredged to enable (lie stern of (lie steamer 
to g< 1 alongside 

It took a wtek lo dischurgr and another 
wnk lo load the turbine on u lake boat and 
it look a wrrk lo get to ( Inc Ago, for the boat 
was limit to tin absolute rapacity of the 
Iih k* with a eharaiKc in length of about on* 
font and on the beam of about four inches 
Tin heavy packages wire dis* barged at 
Chicago thanks lu the ditTirence in stowage 
arrangements of the bolds in ouun and luke 
hIii pM in about half the time that it took to 
load tin m—the lake Isial having no shelter 
lulHun detks md willi clear holds frer of 

• idiimnN 


massive hat tones. The turntable, rotting 
upon a contra! steel ■uperatmotnre, is at s 
sufficient height to give the crane full clear 
ancr above the batteries. 

The whole oulfit weighs a little over 100 
Inna, and the muhine can hoist a load of 
10,000 pounds at a spend of 80 feet per 
minute Power is derived from the 100-cefl 
storage battery of 1,060 amperedioun at 230 
volts This butt* ry lisa sufficient capacity 
to enable the crano to (hi a maximum day's 
work without recharging The direct-current 
generator for charging purposes is the shunt 
wound type, 170 kilowatts, 260 to 300 volts, 
dire< 1 connected and driven by a three-phase, 
60-cycIc, 201 horsepower synchronous motor, 
ut I 200 revolutions per minute. 

At the Kiarny simps of the Western Elec 
trie ( oinpuny where thn crane Is in nervier, 
the charging voltage is maintained constantly 
at 260 volts anil the cliurging rate 19 deter¬ 
mined by the < liargr on the battery plates. 
Om-e a week the battery is filled with water 

The eranr lias a lAjiacity to lift a 10,000- 
poiituJ load in a radius of 50 fret, and this 
enables tl to lift the heaviest reel of lead 
covered cable Thr crane has a traveling 
speed of 350 feet per minute and, when 



The cotton boll weevil exterminator at work in the field. It sweeps the weevils 

into poisoned pans 


Tlie ship was unloaded bv means of one 
60 ion steam crane on thr wharf ami a trm 
jMirary s* 1 of shcrrlegs built of two RO-foot 
long beams. Then rarar the journey of live 
to su miles bv t-peual tram to the Crawford 
Avenue Station which was done at a speed 
of about one mile un hour The cor carrying 
the In aviest srrtmn had to be stri nglhrnrd 
and the load enroiite fouled tin buildings 
Winn that happened tin ruilwav gangs 
shifted the bed over until llic loads were 
hI)Ic to rlear and then swung the hues hark 
into (bur original jHisition 

Tins plant is the third of three new plants 
nl thiH station tin first being u 50 000- 
kilowatt reflt Mon turbine built by the West 
iiigliniiRc HetiriL & Manufacturing ( ompanv 
and the mcuml n 60 000 kilowatt impulse 
turhim built b> the General Electric Com¬ 
pany 

* * * 

SomriMrttf New in Trawling 
Crane* 

Among the ninny designs of traveling 
1 rums the one shown 111 the accompnnying 
put lire is, so far us we know uniqur Its 
novelty as will lie seen at a glance consist* 
in the fa* l that it is driven by an rlectne 
storage hattery which forms part of.thc out 
fit and therefore travels with the crane Tn 
other word*, the crane Is self-contained It 
is earned upon two four wheel trucks, and 
immediately upon thr platform are mounted 


traveling light it will rotate at three revolu 
lions per minute A 100-horsepowcr, 230-volt 
motor supplies the power for travrhng, hoist 
mg thn hnnm and rerling In the bucket or 
hook block through several trains of spur 
gears The rotating is done by a 25-horse 
pow* r 230-volt motor A 19,400 pound 
(ounrcrwcighl is install ad in the tail of the 
sup* rstrueture We are indebted to the 
Drown Hoisting Company tho builders of the 
crane for the accompanying photograph and 
the data 

• • • 

Steep ping Up Cotton Boll Weevil* 
An interesting machine for exterminating 
thr cotton txill weevil, which Hoes six hun 
drrd million dollars' worth of damage annu 
ally, lias been perfected by two San Antonio 
Texas inventors The new device is a struc 
tural steel frame mounted on two wheel* like 
a sulky hay rak* Ih low the body 1 * a long 
galvanized steel pan, containing an element 
which kills inserts On either side is nil 
angular defle* tor winch draw* or bends the 
plants over the pan On their rear portions 
heaters of perforated galvanized steel smooth 
as glam are hinged Tht machine treat* two 
rows of cotton plants at one time 
A* contact la made with the cotton plants 
the weevils fold their legs against their 
bodies, falling into thg killing element 
As the machine advance*, the plants pass 
(Coniwu»rd on page 58) 




“Never!” 

“'VT’Ol 1 know very well 

J J like non," she said, 
“but—” 

“nut uliat * n he dtmanded 
quickly 

“Rut marry you—never!*' 
she sml simply “ I here'fi 
somethi iik about uni that I 
could never put lip w ith ” 

“And what's that'*” 

“Oil, well, Iit’s not dis¬ 
cuss it at least not tonight 
Snmetinu 1 ma\ tell you— 
still, may be never " 

♦ * * 


\ou, yourself, rarelv know 
when you ho\f halitosis (un¬ 
pleasant breath) l hat'* the in¬ 
sidious thing ahout it And c\cn 
your closest Inends twin I icll 
you 

Sometimes, of course, halitosis 
Comes from some deep seated or- 

? ;anic disorder that requires pra- 
esBiunal advice Hm usually— 
■nd fortunately—halitosis in only 
A local condition that yields to 
the regular use of 1 isienne as a 
mouth wash and gurgle It puts 
you on the nafe and polite 
aide Moreover, in uning Lib- 
terine to combat halitosis you 
•re quite nure to avoid sore 
throat and those more serious 
Illnesses that start with throat 
infections. 

Listenne halts food fermenta¬ 
tion m the mouth and leases the 
breath sweet, fresh and clean 
A'of In substituting some other 
odor but h\ really removing the 
old one Ihe Listenne odor 
itself quickly disappear* 

T his safe and long trusted an¬ 
tiseptic has dozens of different 
uses, note the little circular that 
conus with every bottle Your 
druggist sells J istenne in the 
original brown package only— 
nevtr in bulk I here are four 
sizes 14 ounce, 7 ounce, 3 ounce 
and I Vj ounce Hm the large 
size for economy —/ ambert Phar* 
moral Company, Saint Louu, 

U S. A 
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The Builders of the Telephone 


SrAjnmro the country, under 
riven, across prunes and over 
mountain ranges, the telephone 
builders have earned the electric 
wires of their communication net¬ 
work. Half a century ago the 
nation's telephone plant was a 
few hundred feet of wire and 
two crude instruments. The 
only builder was Thomas A. 
Watson, Dr. Bell's assistant. 

It was a small beginning, but 
the work then started will never 
cease. In 50 years many million 
miles of wire have been strung, 
many million telephones have 


been installed, and all over the 
country are buildings with switch¬ 
boards and the complicated ap¬ 
paratus for connecting each tele¬ 
phone with any otner. The 
telephone's builders have been 
many and their lives have been 
nch in romantic adventure and 
unselfish devotion to the service. 

Telephone builders are stiU ex¬ 
tending and rebuilding the tele¬ 
phone plant. A million dollars a 
day are being expended in the 
Bell System in construction 
work to provide for the nation's 
growing needs. 


AmbRican Telephone and Telegraph Company 
and Associated Companies 

BELL jS) SYSTEM 
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Brj agffl sggffl 

tsrisUAXi&ns 


CAMERA CRAFT 
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The new rsUrotd ballnst cleaning machine. It virtually launders the broke* 
•tone and return* It to the track cleaner than hand-cleaned ha Hart 


from ihe rear of the deflector*, and are bent 
under the beater*. Thcae are driven by pit 
man* which are actuated by crank* situated 
above them. Tbcte beaters give the plmnt* 
four or five violent shakes. The power for 
moving the beaters la obtained by tbo tractive 
effort of the wheel* 


Pneumatic Rediroad Ballast- 
Cleaning Machine 

Tiie maintenance of the roadbed and 
trsrk of a find-class railroad carrying heavy 
Ira (Be in one of the moat expensive Items in 
it* operation. On a new stretch of roadbed 
the broken atone ballast which supports the 
tie* is sharp and clean and offers free drain 
age for the rain which falls upon it Mol*- 
ture finds Us way quickly to the subgrsde 
and thence into the side ditch. But, in the 
course of time, the continual falling of cin¬ 
ders and dust upon the ballast, fills up the 
interstices and the mass becomes matted 
together, thereby preventing the free drain 
age of rain and snow Periodically, it is 
necessary for the section gang to clean the 
ballast, loosening it up with pick and shovel, 
removing as far as possible the accumulated 
dirt, and replacing it below and around the 
lire Because of the high cost of labor, this 
work and the general maintenance of way 
is one of the most expensive operations on 
a railroad 

We present two views of a simple device, 
by means of which the slow and expensive 
method* of track cleaning by hand labor will 
be replaced by mechanical power with a 
reduction of cost of about SO percent The 
pneumatic ballast-cleaning machine, as it is 
called, was designed by Mr George Ehren 
feld for the Pennsylvania Railroad Company 
on ruder, and it has been pul into servico 


on the main line of the road—about five 
miles east of the Harrisburg station. The 
equipment is mounted on a specials steel 
flat car built by the Pennsylvania Railroad 
Company, which Is 10 feet wide, 48 feet long, 
weiglis about 40,000 pounds, and baa a carry 
ing capacity of 150,000 pounds. The main 
elements consist (right to left In the pic 
turea) of a steam turbine, a positive pressure 
blower and a large cylindrical expansion 
chamber 

The equipment car weighs about 110,000 
pounds empty, but while it b In service, it 
rarriea an additional load (temporarily) of 
15 to 20 tons of ballast and refuse. Power 
is obtained from tbo Iocoofrorive (steam at 
205 pounds pressure) and U earned over by 
a pipe line to the steam turbine, which is of 
250 horsepower and runs at 3^50 revolutions 
per minute From the lurhine, through a flex¬ 
ible coupling, the turbine operates a worm- 
gear reduction unit which drives a positive 
pressure blower at 175 revolutions per minute. 
This blower generates a high velocity current 
of air at 20,000 cubic feet per minute at a 
velocity of llhOOO feet per minute. 

The pressure blower la oonaeeted to the 
expansion chamber, which Is 10 feet In diam¬ 
eter, 20 feet long and weighs 26JO0Q pounds. 
During operation there is a steady rush of 
sir through this chamber At Its forward 
end are connected three steel pipes, as shown 
in one of (lie illustrations. These pipes have 
a lateral oscillating movement and they are 
arranged so as to telescope vertically They 
ran cover a width of thirteen feel across the 
roadbed These adjustable pipes suck up 
the material down to a depth of seventeen 
ini hex below the surface of the rock ballast 

In operation, the first thing Is to lower Into 
the ballast the three scarifier* or steel forks 
which are corned on each aide of the car at 
its mid length. The locomotive then pulls 


■ .$] 

>51 



THE MAN WHO REFUSED 
TO FAIL 

By riTZllLC.ll CjRFLN 

The stirring record n! the great explorer • 
life, covering ihe yean of ah ugglc and 
achievement m themselves just mtpir 
mg and ai thnlhng •» hii ultimata dis¬ 
covery of the North Pole Commander 
Green is a distinguished explorer author 
and friend of Peary A heautilul book, 
adequately illustrated $6 00 

G. P PUTNAMS SONS 

2 West m Street New Tort 
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the *pertltas car, that k» th* Mut machine, 
ibflf at about ten mile* per hour for a# 
great a distance ac may be desired. Then 
the eoartfiera are drawn up to the body of 
the car and securely locked In position. 

The neat operation U to beck tbc loootno- 
uve away from the oar for a distance of 
twelve feet, ao u to secure working clear 
a nee, and the three oecUladng pipes are 
then telescoped down Into the loosened bal 
last of the roadbed Then a switch is thrown 
and the blower starts into action. Under 
the enormous suction, the rock ballast itself 
and the dirt, holla, nuts, refuse, etc., axe 
sucked np from the roadbed through the 
three oscillating pipes, at tho rate of about 
150 tons per hour, and discharged into the 
expansion chamber, where the rock ballast 
in thoroughly cleaned by air and is then dis- 
< barged back to tbo roadbed on either side 
nf the rail* through two heavy slowly mut¬ 
ing ail lock*. The refuse is deposited tem¬ 
porarily in the lower part of the expansion 
chamber The final operation is to draw the 
refuae out of the chamber and deposit It In a 
i.ar atUcbed to the rear of the work train 
When the ballast machine is in service, it 
is drawn slowly along the rails by two steel 
t able* attached to the pilot of the locomo¬ 
tive—the ballast and refuse being meanwhile 
drawn up, separated, cleaned and finally 
returned to the roadbed at about twelve 
fret from the point at which it was sucked 
up The complete cycle from drawing up 
the ballast to returning it in lhe track re¬ 
quires about twelve seconds of time, and the 
work of cleaning, ct cetera, is performed 
automatically 

When it U necessary to clear (lie rail* fur 
traffic. tlie machinery la stopped the pipes 
are telescoped up out of position, and the 
carriage carrying tho pipes Is drawn back 
into the cab, thus clearing tlie coupler The 
lables are wound upon steel drums and the 
locomotive couplet* up to the forward part 
nf the ballast car and takes it to a siding 
The time required to dear for traffic is about 
ninety seconds. Two men are required on 
the machine and it deans up about one 
mile of nlngle track in ten working hour*. 
The coat of upkeep is negligible, since the 
rock ballast im actually floated nn the column 
nf air and does not come In contact with the 
pipe lines unless the equipment is forced 
beyond its normal capacity 

• * * 

Another Plan for Cmiiing Power 
from the Ocean 

AccoaiUNC to the German correspondent 
nf InduMnol and Engineering Chemistry 
(New York), a German scientist. Dr Brauer, 
has recently proposed to utilize the enormous 
supplies of heat latent in sea water On 
the surface of the sea the temperature of 
the water In large areas of the tropics, as 
welt as in oertain parts of the temperate 
nuin is at least 77 degrees, Fahrenheit, the 
>ear around, while the water remains per 
petunlly below 50 degrees at 600 to 1,200 
leet depth in the same regions 

In order to utilise this comparatively hm 
tied difference or gradient in temperature 
it has been suggested that carbon dioxide 
or ammonia be evaporated with thr warm 
surface water Tho vapor pressure thus 
generated would supply the force to drive 
some form nf engine, such as a steam turbine 
The nhaust would be condensed in the cold 
water of the depths and the gases would 
ogam be put under pressure by the warm 
upper layers of water Thua there would be 
a continuous cycle In principle, there is 
little difference between this plan and steam 
turbine practice, and there la no doubt as 
to the theoretical possibility of such a power 
plant. 

hcan-imloalty, however, the question be¬ 
comes more serious The power source* 
are far from the localities in which they 
would, at least at present, be likely to bs 
used. One plan for transferring the energy 
thus generated to the center* of oWllsalion 
la to pradnoe electric current by mean of 
It and with tUs to *bttla atmospheric 
nitrogen 



(grinding 
and the Steel 
Industry 


A SURPRISING number of manufactories are dependent to a great 
extent upon the steel industry. The steel industry in a large measure 
is dependent upon grinding, upon the modem grinding machines and grind¬ 
ing wheels. Immense rolls up to 28 ft long are ground to a high degree 
of accuracy on Norton Roll Grinding Machines Hundreds of tons of 
Norton abrasives in the form of grinding wheels arc employed in the finish¬ 
ing of billets and castings Grinding has made practicable the working of 
manganese and many other steel alloys opening up a wider field for hard, 
tough metals 

Thus gnnding is contributing to this great industry—this key industry 


Norton Company, Worcester, Massachusetts 

Bauxite Plant—Bauxite, Arkansas Abrnrive Plants- Niagara Fails N Y , and Chippawa Ont 

Grinding Wheel Plants —Worcester, Mass, Hamilton, Ont , La Coumeuvc, France, Wcssclmg Germany 







Grinding Wheels 
Grinding Machines 
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Refractories -Floor 
and Stair Treads 
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Coleman uses DAYTONS 


The Coleman Four-Wheel Truck U used 
widely by the United States Army and in the 
lumber, mining and oil Industries, in road 
building and road clearing, etc* 

The front wheel drive is a notable feature 
of the Coleman Truck. A powerful—easy 
steering—economical truck equipped with 
wheels of super-strength — easy steering 
wheels—wheels that make for economical 
transportation—Dayton Steel Wheels. 

Nearly all the leading track makers use 
Dayton Steel Wheels. Specify them on your 
next truck order. 

IThe Dayton Steel Foundry Co. 

Dayton, Ohio 


Dayton 

•tni mack VbHia 




tee Making a 


is and Refrigerating 
Machinery 


Cortes t Poppet Volvo Engines 

0vM>« Mnl upon rf u*tt 

Mr %<£ 2 ta 4 Hfe 


INVENTIONS PERFECTED 

MODELS MADE 
la a fully vvlpaad bumiUIds Wh>p 

■■a HEW Ohs. Took Jtee sad fktwm of TmUbm 

L*m —i f m rtm nmtimct s>a r / s ri sij) 


Barnet Electric Bench 
Scroll Saw 


Not a toy. but a 
ptactKii, useful 
tool for ohoo or 
homo. Run* bore 
lamp socket. 

Pncc Deludes bat¬ 
ing stUcb maul, 
emwy wheel etc. 


Writ* toJmy f 


Learning to Use Our Wings 

Aircraft are being put to use in peace as well as in war . This depart¬ 
ment will keep our readers informed of the latest 
facts about airships and airplanes 
Conducted by Alexander Klemln 

/a charge. Denial Guggenheim School of Aeronautic*, New York University 


Metal Construction 

D EWOITINE, ■ famous French construc¬ 
tor, lecturing before the London In¬ 
stitution of Aeronautical Engineers, mmVm* 
a strong plea for metal aa the only practical 
material for the airplane. 

Ft is a peculiar thing that in tbo early 
stages of any engineering development, wood 
is always the material resorted to. The 
automobile la a modern and striking fnataace 
of this tendency The reasons are not 
far to seek. Wood is easy to work, it re¬ 
quire* less skill of the engineer and above 
all construction in wood La easy to modify 
The pioneers of the airplane calculated very 
little, relying largely on Intuition Their 
plsn was to build as well as they knew 
how, fly their machines as quickly aa pos¬ 
sible, and change them after test. 

Now that technical knowledge has In¬ 
creased enormously, it is possible to predict 
almost exactly what an airplane will do. 
Much greater care is given to the design, 
but the construction changes only slightly 
on the trials. Therefore the ease of modifi¬ 
cation of wood construction Joses its ad¬ 
vantage 

WihxI construction is also cheaper than 
metal construction. Particularly for the first 
or trial ship, the cost of the structure in 
wood is less than 50 percent that of the 
metal airplane Dut In large production this 
initial cheapness disappears. With metal 
alone is it possible to use the rapid methods 
of modern Industry 

Also, metal alone promises long Die and 
low depreciation Not only is wood itself 
subject to organic change, but wherever 
wood u used in the airplane, glue u likely 
to intervene. For example, in large wooden 
beams or wing spars, glue is largely used to 


fasten the flanges of the beam to tbe web*. 
And in a year or so the glue may entirely 
disappear I Wood screws alone remain to 
maintain the spar, and the danger In flying 
under such condition* is self-evident 

With wood construction there must always 
be a certain amount of play; tolerances must 
remain large. Therefore a wooden airplane 
requires careful, individual adjustment. With 
metal, tolerances are much smaller, amem- 
blles are rigidly riveted together and stay 
P** 

Further, while wood is for its weight per¬ 
haps as strong as any material we have. It 
is possible to build lighter In metal, because 
in metal we have a homogeneous, reliable 
substance in which far greater structural 
refinement is possible. 

Also, with metal it is probable that fabric 
will entirely disappear Thin sheet dura 
lumln is gradually displacing fabric aa a 
wing covering, and instead of representing 
so much dead weight, it may even, by skll 
ful design, be made to contribute to the 
strength of the wing aa a whole. 

M Dewoitine makes out a very strong 
case. 

Aeronautical Meteorology 

I T is interesting to see that the Ronald 
Press has published Gregg’s "‘Aeronau¬ 
tical Meteorology,” one of the first books 
in the English language dealing with this 
subject Tbo author m his preface states 
quite correctly that a knowledge of the 
characteristics of the atmosphere is India* 
pensabie to the development of aeronautics. 
The promoter of air lines can only guarantee 
schedules if he has definite data on wind 
and weather conditions along a proposed 
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He'* off, and tugging doperaielr at die rln| at hii breast that will 
raleaie the panrlwts pack. The emerafocy ring and pack over hi* 
stomach la available la case the first fall* to open. The photograph 
was made within two seco n d* after the Jumper left the plan* and shows 
him falling at the rate of 64 feet per second 


airway, and Insurance companies cannot fix 
premiums without similar Information To 
pilots the prediction of weather U of vital 
importance Gregg's book is Just the text 
to supply the essential elements of meteor¬ 
ology and it is dear, simple and accurate 
Why doe* the Air Mall Service maintain 
a faster schedule from San Francisco to 
New York than from cast to west? Be¬ 
cause the meteorologist has shown the pre¬ 
vailing winds to be such as to help the 
pilot on an eastward journey 
The modem meteorologist is just ss inter¬ 
ested In the upper atmosphere as he Is in 
the conditions near the ground Only thus 
does he gel a comprehensive picture of tlie 
weather, and only thus can he help the 
aviator whose flights may be made as alii 
tndes of 20,000 feet or more. The weather 
expert has been able to obtain information 
on atmospheric conditions at nearly ton 
miles above the earth's surface. 

In this work real ingenuity has been 
shown Sounding bsUoons of very light 
fabric, six Inches in diameter when unin 
Bated, 30 inches In diameter when inflated 
with hydrogen, carry a complete set of self 
recording Instruments to these astounding 
heights. If sounding balloons are used la 


pairs, one of the balloons finally bunts and 
the other brings the instrument* slowly to 
earth. If ■ single sounding balloon is used, 
a parachute comes into play when the fabric 
finally fails, after having reached its maxi 
mam distention. Nothing is quite as exut 
as the exs ml nation of the records of 
one of these aerial laboratories, which the 
scientists only recovers by offering a reward 
and clearly marking this fact on the instru 
ment container! 

It gets colder as we go up But not 
indefinitely It Is a curious fact that a 
vertical section of the atmosphere show* a 
drop in temperature up to a height of seven 
and a half miles, to as low a point as -S5 
degrees Centigrade This region is the 
troposphere and is characterized by cloud! 
ness. Beyond this altitude the stratosphere 
shows no cloudiness and the temperature 
ceuo* to diminish Academic in interest so 
far, but nevertheless fascinating to consider 
is this division of the atmosphere into two 
distinct regions. 

Prediction of weather, fogs and rain be¬ 
comes an Intelligent possibility, if the few 
simple laws of meteorology are learned The 
peculiar looking maps of the Weather Bu 
reau become entirely intelligible. 




ofcarftcm Injury. In sicUientdsscrltM 
below Notice the ciiis-crasa ireln con¬ 
struction and the way In which Ply* 
It f.4 lock cement holds the piles together 

The car with 


PLYLOCK running 
boards has full protection 


Bumpers front and rear ■ yes But whet about the sides? This 
is a vital point -when you consider your own safety and that 
of your car Plylock running boards ara practically side 
bumpers one of the reaeons why a number of outstanding 
builders of automobile bodies have for about two yean been 
using this remarkable material for running boards, instead of 
the ordinary lumber formerly used. 

An example of Plylock protection 

Rssd tUs report of ■ recent accident i “My touring car* was Mt cn the 
right running board by sooth* car running at an estimated speed of 16 
nua an hour The Plylock running board on my car withWood the Im¬ 
pact so well that the car body was not even scratched, while the machine 
which hit me suffered s smashed front end, costing g$4 to repair My 
repair bill wse »J II.” 


Protection, u but one advantage of Plylock for automobile 
body construction Built up, layer upon layer of finest Doug¬ 
las fir veneers, cemented together with Plylock cement, it has 
tremendous strength and toughness and cannot warp, split, 
curl or check When used for floor boards, pedal and other 
openings may be cut anywhere and require no reinforcement. 
Its use means a butter body, moro economically produced 
You will find genuine Plylock running boards and floor boards 
on leading makes of cars Look for this feature when buying 
an automobile If you are a manufacturer employing wood 
in your product, send for full information regarding this "in¬ 
dustrial material of a thousand uses " 

PORTLAND MANUFACTURING CO , PORTLAND, OREGON 


*A leading medium priced ear. 


PLYLOCK 
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Greater Mileage 
and Loa d Protection 

This extra size Firestone Truck and Bus Pneu¬ 
matic is accepted as the dependable, economical 
equipment where time and ni«Hir»nif,g are vital. 

' Gum-Dipping gives extra strength and protec¬ 
tion against friction. Every strand of every cord 
is impregnated with rubber, keeping the tire cool. 

The non-skid tread is wide and semi-flat—bet te r 
load-distribution, better traction, longer wear. 

For better haulage at lower coat—in any field 
—paarenger or merchandise—see the nearest 
Firestone dealer. 

MOST MILES PER DOLLAR 

I Tf restone 

Struck and bus pneumatics 


AMERICANS SHOULD PRODUCE THEIR OWN RUBBER 


Factory For Sale or Lease 


M OOO square foot at unrestricted ar«s of Lin 
In Highway of Newark, N J with oc*sn trans- 
WtaUon direct to 900 fo*U dock un PumIc Elver 


porUUon direct t 
and 1 BOO foot nf 
York 

oofllng with ormn 
foundry or any 


eraavwan 


I 900 foot dock un PiuMlr Elver 
tallraad siding Twenty mlnutm 
m story building 15 fort Ugh 
wan enO feet long Suitable for 
lualiM. Formerly Atha-IUlng- 
frleo 11(5 000 Luy terms. 
j Q *0 Clinton St, Newark, N J 


First aid for 
Vacation 
mishaps 

allays pain - 
guards against 
infcctlo rt 



Aviation Mwftcfaw 
“AVIATION MEDICINE," paUbbed by 
tb Williams A Wilkins Company oif 
Baltimore, is written by Dr LIL Bauer, Com¬ 
mandant of tbs United States Army School 
of Aviation Medicine ind perhgpt the fore- 
moot authority on this subject in the United 
Stales. It la the first complete treatise on 
aviation medicine ever written In the English 
language. This splendid book is full of 
interest not only for the flight physician, 
but for every one interested In the progress 
of aviation, since on the selection of the 
aviator and on his continued fitness depends 
safety In flying to so Urge an extent We 
cannot resist quoting a few of the faaoinat 
Log high sputa of this book. 

“A flyer who has good eyes, is sound 
physically, and who takes care of himself 
will last a good many years." Still age baa 
a greater effect on the flyer than on men 
la other occupations. “Few flyers over fifty 
years of age will ever be found flying their 
own plane*." Ten to fifteen years b the 
pTBctkal limit of t flying career 


in pun rime. < Wriy, thetpga- 
rates consis ts of a cockpit el ah airphu* 
up en ded In three oo n eantric rings. It is 
operated by motere and is oootndnd by a 
■tiek end rodder la the cockpit or by a stkk 
and redder in the instructor’s chair os ths 
ground. BTe combination of movements of 
the stkk of roddsr, the orientetor can be 
put through any evolution that e piano can 
be put through, except straight forward or 
up and down motion it can be looped, 
rolled, spun. , .These movemeaU are 
similar to those made by a plane except 
that they are made at a greeter angular 
speed." We are Indebted to the publishers 
for a photograph of the orieatator. 

Reaction lime tests end curious self- 
balancing testa, where the sub j sot stands oa 
one leg, flexes hb other leg at e right angle 
at the knee and maintains this position for 
fifteen seconds, may sometimes be productive 
of amusement, but they are quite serious in 
thdr significance to the man who b apply 
lug for flight training la any air foroe. 

While Macready is trying to reach altl 


WANTED 

PATENTED SPECIALTIES 

tV*(rc articlri which can be rtamped fn»m Jitct metal 
and pert inning in automotive. raJio ut haidwar* lines 
If amacthc in iu mil cither buv i*Jin(bl or make ■*[)■> 
la,lijiy royalty .1 r fungi men t Vnd full information and 
dialing Ovir forty years In bualiKu 

TWOTTO KOMQSLOW MFC. CO 
SBOO Faridas Aw, QmW. OUs 


The Buggies orientetor which was developed daring the kto war 


The eye U all Important In piloting. 
Judging distance b perhaps the mast impor¬ 
tant task of the eyes. “A pilot is constantly 
being called upon to judge distance. He 
does so particularly when Waring the ground, 
when flying in forms lion and again on land¬ 
ing In the lot instance leveling off too 
soon, too late, or mb judging distance from 
trees, buildings or other obstructions may 
be fatal" Many varied methods have been 
devised for testing Judgment of distance, 
with adjustable rods, wires or plates of 
glaaa as the “measuring sticks." Tbs flight 
surgeon has to he as ingenious aa ths engi¬ 
neer in this type of work. 

Equilibrium b all important la flying 
where loops, bam] rolls and Immdman 
turns impose every conoeivabk position on 
the pilot Ey# and ear end every other 
means of perception oone into pby. and It 
is the combined sensations of e v er y und that 
give ths brain oomet judgment The ub> 
ject bristles with dtfeulty and controversy. 
It b a pity that the Buggies orientetor, 
developed during the war, hag got boom 


tod as of 40,000 feet with every available 
derioe at hb command. It b and to rend 
again the story of TbaandJer's famous bal 
loon ascension in 1875. Tbsandler, the sole 
survivor of the aseenrioo to 28*20 feet de- 
scribes hb sensations: “At 24000 feet the 
condition of torpor whkh overcomes one 
is extraordinary Body and mind beoome 
feebler little by little, gradually and lann- 
slUy There la no suffoing, Tharo b no 
thought of the dangerous position, one rises 
and b glad to be rising." Tbsandkr failed 
to take hold of the oxygen tub* and be¬ 
came insensible at shoot 26,000 feet Hb 
•arrival waa a miracle. 

There are, In prindpk, three maths* of 
testing pilots for tbrir ahlHty ip sridttm 
altiosde c ondit io—. ‘That we have ths Jtrw 
prerenre chamber. 1%b b a ^tetl dmfam 
controlled by a japum pttfcp tones 
a constant teres* of fa* ah through rim 
chamber- In simulating atonal fa A b 
pumped oat faster than It b slewed to 
enter and la simu lati ng dssowt ths tb b 
panritted to nfm tmm 4tea 6 b pumped 
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Parachate flam bmJ la Itadlag a dirigible 


out. A ay altitude may be maintained aa 
desired . ..We may um a nitrogen dilu¬ 
tion apparatus. In this the subject 
breathes a atruam of air In which there la 
a steadily increasing percentage of nitrogen. 
The barometric pressure remains the same, 
but the oxygen pressure la reduced by In 
creased percentage of oxygen The third 
method Involves the use of a rrbrcsthing 
machine In this ihe subject breathes 
over and over again the same air with the 
carbon dioxide removed He bums up the 
oiygen, thus constantly reducing the per 
contage.” These teats sound very u a pleas¬ 
ant, and they do not have aa compensation 
the thrill and glory of high altitude reoorda 
Major Bauer recalls the Polltser race of 
1923 In which Lieutenant A Williams be¬ 
came UDOOnscloue when making turn. 
“That he must have been is evidenced by 
the fact that be went round an additional 
thne, not being sure how many laps be 
had completed What It the explanation of 
this? It is believed the answer Is centrifugal 
force . Aa the flyer makes a turn, the 
pull of centrifugal force It In the direction 
away from the pike's head or towards his 


feet. .The blood is carried away from 
the head to his lower eitremltlcs 
Anemia of the brain, resulting in haainess, 
dull nest and even unconMlousncM results." 

The protective devices employed in alH 
lode flying, the duties of the flight surgeon, 
the medical certification of the civilian pilot 
are among other lntcmtlng topics dealt with 
In a work which deserves careful reading 

Parachute Flare* 

T 11E airplane embrarrs everything In its 
service For night landings and night 
nxwnnaUance work, fireworks, or in more 
dignified language pyrotechnic displays, have 
been pressed Into service Sometimes flares 
are placed at the tipi of tha wings. Metal 
cylinders with asbestos plaster Internal cov 
ering contain the pyrotechnic material which 
electric wires Ignlre very readily The flares 
are placed at some distance below the wing, 
and the fabric covering of the wing Is suit 
ably protected 

Sometimes parachute flam are employed, 
placed in special racks in the plane and 
released by a simple Bowden wire control 


Steel Sheets that Resist Rust! 


T HE destructive enemy of sheet metal is rust. An alloy of 
copper gives to Steel Sheets and Tin Plates the highest de¬ 
gree of resistance to rust and corrosion. Keystone Copper 
Steel gives maximum endurance—a fact proved by actual time 
and weather tests. Demand Keystone quality for lasting service. 



BEST BLOOM JL GALVANIZED SHEETS 
APOLLO-KEYSTONE Copper Steel GALVANIZED SHEETS 
CULVERT. FLUME AND TANK STOCK 
FORMED ROOFING PRODUCTS 

Black Sheets for all Purposes 

AUTOMOBILE SHEETS—ELECTRICAL SHEETS 
DEEP DRAWING AND STAMPING STOCK 
TIN AND TERNE PLATES 

Apollo Galvanized Sheets, made continuously since 1884, are 
the best known Galvanized Sheets produced. An additional 
factor for permanence has been added in Apollo-Keystone 
grade by the use of Keystone Copper Steel for the base metal. 

This copper-steel alloy is particularly adapted for roofing, 
siding, gutters, spouting, flumes, culverts, tanks, and all sheet 
metal work requiring highest rust-resistance. Keystone quality 
demonstrated its excellence in service tests of American Society 
for Testing Materials Could you ask for more thorough or 
impartial proof? Sold by leading metal merchants. We shall be 
pleased to awist the trades in the solution of problems involving 
the use of Sheet and Tin Mill Products. Send for Facts booklet. 


SheetePXbU*Products 

Black flhaaw far all puw, Apollo 
aart Apollo-Kwrwo— CWiw Wwl 0*1 
iHlwd Shmu, OaJmtaaSTaak Stock. 
Worm* Snort aa ud am Protect* 
■■■(VI SkMtator Stamp! a*. Aotoat*. 
btla Skaata. filar* dual Skaoi*tltnri aail 
■aa—SkaaW Biiralaalf asStrwk aW 



^nneftCtU ‘Products 

iwari—a Ooka md tmHoaaCtefaml 
Briffct Tl» Plato*. Tmifi TU. Amort, 
oaa OU Stjla ami Aaaricma XmtkoM 
BooAafTarM Plata* UW BoMasTIft 
Plata* Black Plata ter all ttn ow i 
PaamatiM Stock. Btova Plpa a mt B- 
bom Stock, ■paolalBlampUxBiwt.Hu 


American Sheet and. Tin Plate Company 

^— General Offices. Frick Building, Pittsburgh, Pa. 


Ot Mined Paavar 


mmm P iitlu St lira Qrru-ta ——— ■ 
mmm lw Orlaaaa Haw York PUlatelpkla PUWbwgk 

Mad van P mn •unaBnn. itonon Oo., Bo* York Os 
mm torn Win . Fwpqti Co. Im Poakim. lm ImK hrili 



















SCIENTIFIC AMERICAN 


JOLT. I9S6 


"If... 


FREQUENTLY you hear a man say, "If Fatimas 
were sold at fifteen cents everybody would 
smoke them." No doubt, but that’s easier 
said than done. For without the finer tobac¬ 
cos, the subtle delicacy, made possible by a 
few cents more, Fatima would not be Fatima 






"'What a wbalt of a Jijfntnct 
just a fnv ctnis makt n 


I Lmoan A Him Tnucm Co. 


STEEL STAMPS 

METAL CHECIS . 
i STENCILS 
ShALS TP, 


THE SCHTEEBIU STAMP CO 

niOGSPOBT, cowc 



Th. parachute Sara alia lately a th i 
lluund and produce. a moai brilliant dia- 
play In the pneaa and lor aooa Ilia alter 
landing. 

Altitude Indicator! 

T HE urpUn altimeter U nothioi more 
than a ■mall, accurate barometer which 
register* the pressure oi the air. A certain 
preaeure la taken aa corresponding to a 
certain altitude, baaed on standard atmos- 
pheric condition*. But weather conditions 
usd temperature changes influence the prea¬ 
eure drop at altitude to such an extent that 
the altimeter can never indicate the exact 
height above the ground or sea level. Not 
Infrequently the altimeter may tell the pilot 
that he is flying below the ground! 

The error* involved are not ao important 
for an airplane flying at several thousand 
feet above the ground But it a plana la 
operating In a fog or at night, the pilot may 
be flying hla machine dangerously low with 
out hla instrument giving him sufficient 
warning for safety 

Another principle than that of pressure 
indication has to be employed. The German 
physicist Behm has now developed an all I 
tilde indicator baaed on the principle of 
the speed of echoing sound, in a form en 
tirely suitable for use aboard an airplane. 
When tin sounding signal is given, s point 
uf light is set in motion parallel to a ver 
lical scale by a combination of electrical 
•ml acoustic appliances. When the echo 
readies Urn sounder, the point of light im¬ 
mediately descends to its aero position Hie 
vertical scale in graduated up to 200 feet, 
and the motion of the point of light ac¬ 
curately gages the altitude to within a few 
Indies. Thn Behm sounder once set to 
work, can also operate automatically and 
give a reading at intervals of hslLa-second 
Thu Instrument should prove invaluable in 
all ctaM-cuuntrjr flying 

For airship navigation it may also br 
important to know the exact height aeveral 
thousand feet above sea level Only thus 
«an ihe navigator interpret his altimeter 
pressure readings for meteorological pur 
poses. Hem the sound indicator becomes 
less useful, and at great heights the con 
Aiding sounds always present on board an 
airship may cause U to become inoperative 
A correspondent of the Scientific Amer 
lean, Elbert N Todd of Crwfield Maryland, 
has been working along entirely different 
lines. A very small radio transmitter with 
us batteries is enclosed in a suitable vessel 
An aerial wire from the transmitter in the 
vessel m suspended by a small parachute 
llirrc to four Inches In diameter The 
ground wire hangs below the vessel and hat 



Diagrammatic sketch of the Todd 
■ Hhad a IwUestar* A Mill vi ml 
In clo ses > w Wt Mtiltttr which 
gives a alpal aW the groaad fai 
atradb The also of p«rsehits 
allow* Ike s p eed to be regalated 

a small weight on ha end to keep h taut. 
The device Is dropped from tba auship by a 
radio operator and can be made to fall at 
any given speed by suitably adjusting the 
weight of tbe apparatus and the ala of 
the parachute. 

When the sounder strikes the earth or 
tea, a spring contact ann. bold out of en¬ 
gagement by tho pull of the weight on tbe 
end of the ground wire, la relieved of tMa 
weight and cloaca a circuit Tbe radio 
signal sent out la picked up by a suitable 
receiver and aerial on board the airship, 
and from tbe tune intervening between the 
dropping of the vessel and the receipt of 
(be signal, the height Is calculated 
While certain errors are possible, such 
as varying velocity of fall due to a possible 
vertical movement of the intervening air, 
tbe if lea is worth serious consideration and 
Is certainly Ingenious. 

Educating the Schoolboy 

T HE British are thorough believer* In 
the popularisation of flying. Subsidised 
light airplane olubs, popular lecture* la 
schools and other methods sre employed to 
this end Our photograph is evidence of thii 
policy The mamer of bemplll recently com¬ 
pleted s thousand mile tour of the British 
loirs In a De UavUland Moth, a most suc¬ 
cessful light plane, and Is seen dnoonuradni 
the craft to a group of typical English boyi 
at the Schoolboys' Exhibition in London 
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A Speed end Drift Indicator 

I N c rodent flight from Dayton* Ohio* to 
Boston, Maauchuaetta, Captain Bradley 
Jones and Lieutenant Lyman P. Whitten of 
the Army Air Sendee flew 725 miles In 350 
minutes, breaking the non-stop record he* 
tween these two cities. The primary object 
of the flight was not to broak records, how 
ever, hut to teat a number of instruments, 
■ach as a turn indicator, an earth in 
duct or compass and a speed and drift 
indicator With these Instruments croaa- 
oountry navigation becomes possible even in 
fog or In tbe dark. Through the courtesy 
of the Pioneer Instrument Company we arc 
■ble to describe in detail the laiest and 
simplest form of tbe speed and drift in¬ 
dicator 

The base plate Is mounted on tbe side 
of the airplane. Suppose that the airplane 
Is not traveling in the direction of Us 
longitudinal axis, but owing to a si do wind 
is drifting sidewise. The navigator is anx¬ 
ious to determine the angle of drift He 
rotates the vane of the instrument by the 
knurled disk with a short handle until ob 
jeett on the earih or sea appear to travel 
along the longitudinal drift wire He has 
then determined the angle of drift. 


This la not auAdant for purposes of navi 
gallon however The pilot must know the 
true speed over earth or tea The air-speed 
Indicator Is a measure of the speed relative 
to the • unrounding air, but If the air is it 
self in motion, that Is If there is a wind, 
the air speed is not the true speed To de¬ 
termine the true speed, the slider Is mo rod 
along the vane until the movable cross*wire 
is at a figure corresponding to the altitude 
Looking through the eye-piece, the distance 
seen on tho ground between the two cross- 
wires is read on tbe side of the vane This 
is a matter of geometry, with the markings 
based on simple calculations made at the 
limo of the construction of the instrument 
With a stop watch the time taken between 
two sighted points is accurately determined, 
and with s table furnished with the mstru 
meet, the true speed is at once obtained 
A pilot can learn the use of this speed 
and drift indicator in a few minutes, and 
ho never disregards it afterwards. There 
is but one error involved and that is in the 
altitude, since the altimeter gives an altitude 
based on the pressure of the air, and this 
may vary with atmospheric conditions. But 
this error docs not vitiate the general value 
of tbe method. 




Say, Bo ~ 

Ifyerhad to goto work 
what would yer do?" 

Gita Job as Oiler in a Dump 
where dey used ARGUTOS 1 


There may be several reasons why you should use ordinary 
bearings that require both oil and attention instead of Arguto 
QiUc&s Bearings that require neither Possibly you have an 
interest in an oil well Or maybe you don't believe that od 
increases your fire hazard Or perhaps you like the smell of oil. 


But if you are influenced by none of these reasons—why not 
investigate Arguto Oilless Bearings 7 

There are plants where Argutos have functioned twenty years 
and more without a drop of oil, without a minute out for repairs* 
without a particle of adjustment Actual experience shows that 
Arguto Oilless Bearings effect a 300% increase in the bfe of a 
power belt, prevent slipping and eliminate 
belt dressing as well as the labor of 
applying it 

And what about cost 7 Well, if you must 
know — Argutos cost about onC'Sixth as 
much as the best bronze bearing Drop us 
a line for full details 

ARGUTO 

OILLESS BEARING CO. 

WAYNE JUNCTION 
PHILADELPHIA, PA. 



rap 


OILLESS BEARINGS 


ARGUTO OILLESS BEARING CO. 

Wayne Junction, Philadelphia, Pa. 

l’leaw vend me information and facta about Arguto Oilteu Bearings 

Name 

Addrcaa 

City and State 
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in the 
hang and balance 

Carpenter*, who KNOW good tools, ihow 
their preference for Simonds saws by using 
them in their daily work Simoodj Sews 
reflect quality bora of nearly a century of 
experience in making the finest steel cut* 
ung edges <-Ask any hardware dealer, 
Simonds Hard Edge non-breoJUng Hack 
Saw Blade#— best for general mm 


SIMONDS HACK SAW BLADES 


"The gewMefcm** 


SIMONDS SAW AND 8TEEL CO. 


Smash Uormumd ffsrrias Shag* la PAdpalCUse 


BnaWliM liM 


SIMONDS 


Pronounced SI-MONDS 

SAWS FILES KNIVES STEEL 



Does Your Underwear 
Meet This Test? 

The teat of underwear 
comfort ia to be able to 
forget you have under¬ 
wear onl 

The one way to he sure 
that jour underwear will 
meet that tesi, is to look for 
the red-woven “B V D" 
label 

Nothing without that label 
la “B V D nor can It 
offer that match lea* Coro- 
fort. Fit and Wear which 
have given "B,V D" a 
generation of world-lead¬ 
ing popularity 
From it* specially treated 
nainsook, woven in our 
own mills, to the lust de¬ 
tail of lta scientific con¬ 
strue! lon^'ILV D ,f Is an 
underwear with dijtfrrencM 
that count. Write for our 
free booklet, "Why the 
Knowing Million* Say 'Next 
toMyscljlUkc'B V D 'BcjtF 1 * 

Be Sure to SEE It’s “IV. D." 

U ALWAYS BcandU* 



Radio Notes 

A Review and Commentary on the Progress in This Branch oj 
Rapid Communication 

Conducted by Orrin E. Dunlap, Jr* 



A ala-tube neutrodyue set used In llria location waa found to deliver very good 
results* In a cave at Manltou, Colorado, 7,500 feet above in level/using one 
hundred feet of wire for an aerial, stations 1,000 miles aw my were re cei ved 


Latest Development In Power 
Amplifiers 

A new development in the field of power 
amplification fur radio reception liaa been 
introduced by the I’acrnt Electric Company 
The device is known ss a * powerformer" and 
In addition to supplying tremendous ampli 
fication It operates in connection with the 
110-volt, 60-cycle house lighting mains and 
eliminate the necessity for “D” batteries. 
The engineer* have succeeded In eliminating 
the hum caused by the alternating current 
and there is no fluctuation in signal strength 
even with a variation in vultago of 10 percent 
either way I tkewise the frequency can 
vary five percent cither way of the standard 
60-cycIn frequency 

The powerformer can be used with any 
receiver equipped with at least one stage of 
audio-frequency amplification In which case 
the new Instrument serve* as the second 
Mage of amplification as well as the M B** bat 
tcry supply 

The device docs not make It possible to 
dispense with M A” batteries, used with the 
radio set, but the powerformer furnishes Its 
own filament current and all the "B" battery 
Toll age 

Tho Instrument measures 8 by 8 by 10 
inches and weighs 32 pounds. A metal cab! 
net bouse* the transformers, choke colls, 
filter condensers, tube* and wiring. At the 
rear of the case there is a recessed panel, 
ehh the binding posts for the various M B H 
voltage* for the detector, radio and audio 
amplifier tubes and a ground connection 

The front of the cabinet has a hinged 
drop door which can be lowered to a 45- 
degree angle, giving ready access to the 
unit's Lubes. A red pilot lamp just below 
the door indicates whether the powerformer 
is “on" or “off " There are no adjustments 
to make except the napping of the control 
switch on or off, and there an no parts 
that wear out except the two tubes and the 
pilot lamp, The tubes consist of one UX 
216-B or a CX316-B rectifier and one UX- 
210 or a 0X310 power amplifier 

Crest volume is obtained from the tower- 
former, if derived. In fact with normal sig¬ 
nals the radio-frequency amplifier* and de¬ 
tector of the receiver are turned down to a 
dim glow and whatever volnmo oontrol la 


desired la accomplished by the rheostats 
regulating the current supply to the filaments 
of the tubes In the receiving set In the case 
of a regenerative act the regenerative or 
tickler control acts as a handy volume regu¬ 
lator On local reception the powerformer 
may be used In conjunction with only the 
detector to give sufficient volume for a large 
aixe room 

The advantage* of the device are tremen¬ 
dous volume from two-tube seta with mini¬ 
mum distortion, elimination of “B" bat¬ 
teries, clear and loud amplification from all 
receivers. 

RCA Take Licence for Cone 
Speaker 

It has been announced by the Lektopbone 
Corporation of Jersey City, New Jersey, that 
the Radio Corporation of America luia pur¬ 
chased a perpetual license to use the Lakto- 
pbone patents In the manufacture of cone 
type loudspeaker* for a cash payment of 
•200,000 The Lektopbone Corporation owns 
the basis patent of the cone type speaker 
issued to Hopkins and Fanand 

C. L. Farrand la the Inventor of the cone 
and his patent* date back to 1918. The 
original patents for the diaphragm repro¬ 
ducer were filed In 1913 by Marcos C. 
Hopkins, for use in phonographs. Five yean 
later Mr Farrand perfected the device for 
radio purpose*. 

Interchangeable Coil* for Short 
Wore* 

Interest among radio fans In reception 
of short wavelength stations has stimulated 
several manufacturers to Introduce Inter* 
changeable colls. These inductances are de¬ 
signed so that they can be quickly plugged 
Into a socket similar to the way vacuum 
tubee an Inserted In sockets. 

One designer offers a act of flexible ostia, 
which require three standard vacuum tube 
•ocksm installed in the circuit, lo tuna In 
all wavelengths from 30 to SjOOQ toman. 
The colls nags from 30 to 109 meum 40 
to 100 metant 100 to 300 maun; SH to 
395 meters, and 559 to 1000 meters. 

The ooOfl of another manufacturer noeht 
from 30 to MOO meters. Then Mnotanom 
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require a ipcdal siz-aonuct aooket as brad 
that i ooil cannot ba lnaorted Inc or re c tly. 

Tin third manufacturer has developed a 
short-wave interchangeable coll system which 
can be aSotuted readily on the radio fan's 
pr es en t broadcast receiver It consists of 
three coils, eacb w unlt oomprislng a grid and 
plate inductance A suitable base is pro¬ 
vided on which is mourned an adjustable 
primary coll, the coupling of which may be 
set for best results with long or short an¬ 
tenna. The oolls are mounted on baksllta 
strips. The windings are bare copper 

Swiss Have Trouble from Power 
Uses g 

Since the war, Switzerland has practically 
completed the electrification of its rail Way 
system. Nearly every town of any alls has 
Its electric tramways and most bouses have 
deotrlo light. The water power resources 
are being developed rapidly and current at 
voltages up to 60,000 la now earned over 
considerable mileage by overhead cables. 
The network of wires caused so much induc¬ 
tion that k was found necessary to bury all 
telephone trunk lines and now the inter¬ 
ference from the high power lines, electric 
railways and tramways is causing greet in 
terferencs for broadcast listeners. Another 
advene condition radio has to contend with 
In Switmrland lies In the topography of the 
country High mountains and deep narrow 
valleys dot Switzerland with “dead” spots. 
Despite those drawbacks, however, the Swiss 
are forging ahead with their broadcasting 
system Three stations are now in operation 
and two more are planned. It is reported 
that vacuum tube receivers are rare, but 
crystal seta ean be counted by the thousands, 
especially in Zurich and Geneva, centres of 
broadcasting. The Zurich transmitter Is 
said to be one of the finest in Furope. 

How to Prevent Motor 
Interference 

The Canadian Research Council recently 
completed an Investigation relative to the 
causes of interfering noises in radio sets and 
suggestions for their elimination have been 
compilod for broadcast listeners. 


A series commutator motor causing a surge 
by «p***i"f at the brushes may have its leads 
reversed to reduce the interference It creates 
for near-by listeners. Where one wire is 
grounded, interference from such a motor Is 
sometimes eliminated by reversing the leads 
supplying the motor, so that one of ihr 
brushes Is connected to the ground side of 
the tine and the field coil is connected to 
the live side of the line In this case, the 
field coil Is used as a choke. It may also 
be necessary to place a condenser of one or 
two microfarads' capacity across the brushes. 

In caies where neither side of the line is 
grounded, a choke may be inserted on the 
line connected directly to one of the brushes, 
while the field ooil may act as a choke on the 
other line. In this case, it is recommended 
to use two two-microfarad condensers in 
senes snd ground the middle point 
In cases where it is not convenient to make 
connections with the brushes of a motor, lbs 
condenser may be placed across the line as 
near the motor as poeriblc, and a choke coil 
may be inserted in the live line when neces¬ 
sary The live aide of a low voltage lighting 
circuit may be determined by means of a 
test lamp connected from the ground, first 
from one wire and then to the other Thu 
lamp will light when connected from the 
live line to the ground. 

Metal and Parchment Used in 
Diaphragm 

Dr. Herman Fisher, acoustical engineer 
of the Tower Manufacturing Company, re¬ 
cently introduced a new loud speaker dia 
phragm built on the principle of a violin 
In hia study of the violin he lesrned that 
the solid backpiece of the instrument varies 
in thickness tliroughoul its area. It is 
thicker in the centre and directly opposite 
the bridge than it Is at the edges. The back 
piece of a violin, according to Dr Fuller, 
is shaped by expert hands, men who become 
artists in giving the wood the proper grad 
ualions, snd from its thickest point In the 
center, it tapers off until, at the edge, its 
thickness Is reduced by more than one-half 
The principle underlying this practice is 
that a thicker wood will vibrate more slowly 




Tfch 4*vkt for rscord lai n4k mk 
wfirmei or for rs—rd has kisatl y 


i gad sp e e ch 1b pw«aH fane for 
p Um devised W Trmm* It Hoyt 
ere woD known to the radio pahtts 


More Power 
—for Everybody’s 
Money! 

VV/ISCONSIN’S More Power 
” per Cubic Inch saves money 
for all concerned. 

For the manulacturcr it adds 
sparkle and dash to his truck’s 
performance—which “goes big” 
with the dealer. For the dealer, 
this extra power and “ambition” 
means more sales—unquestion¬ 
ably. And, finally, the dollars- 
and-ccnts saving through better 
mileage on fuel and oil and 
lowered maintenance costs, gets 
to the owner. He’s the most 
satisfied man of the three. 

That added power is there—evi¬ 
dent in everyone of these great 
overhead-valve Sixes and Fours. 
Proof positive will be gladly furn¬ 
ished any interested executive. 
Write 

WISCONSIN MOTOR MFC. CO. IGhraikee 

MORE Wisconsin Motors ars manafac- 

DfMATIi D tursd in a full lint of Slave and 
ff Et Foam, with powsr nuiga from 
20 to 120 H P—for trucks, 
busses, tractors -mod construe- 
tion machinery 
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Electric Power For The Professions 

S URGEONS, dentists and other professional men 
find the universal motor a valuable addition to 
their equipment 

The power required for certain difficult operations, and 
to actomplwh the wonderfully fine work now done in 
profcflhion.il laboratories, is furnished in handy, depend¬ 
able and easily portable form by Du more motors. 
Jewelers also use Du more tools for their finest work 

Because its vibrationleas operation at high speeds per¬ 
mits of the greatest precision, the Dumore motor, in 
any si/e from of a horsepower down to the smallest 
ever needed, running at speeds up to 15000 r p m , is 
ideal for professional work. 

WISCONSIN ELECTRIC COMPANY 
48 Sixteenth St., Racine, Wle. 

DumorE 

Fractional Hone Power Motor* 




Which h Bert? 

To buy a ■ubrtantial Stewart Fence, get 
the btml of ih guarding protection in 
prevail tin | petty theft and other depre¬ 
dations about vour factory or pay m much 
or non through losses and still have noth¬ 
ing for your outlay, except a continuance 
of this annoyance and expense 

Wide choice of designs of Iron Fence or 
Qtainlink Fence galvanised after weaving, 
allows tha selection nf just what suits your 
needs 

Let us quote you ou your requirements 

Tug Sikvamt Ikon wotu Cowamt 


■Ha HMTi Crmtrrt hem Freer SmUws ' 




WRIGHT 
HOIST UNIT 

There are 21 reasons 
why you should not 
be without this super- 
hoist unit, (I-Beam* 
Trolley & High 
Speed Hoiit) with 
its 21 points of supe¬ 
riority 

Lmt ms tmtt yoa mho *rt 
mack mm? 

WIGHT MMTOFACTUUMG 
COMPANY 

OUo 


IMPROVED 

B&tSPEEA 

HOIST 



than thin wood, and when the baekplece is 
of different thicknesses the perfect vibra 
tion of all tone* 1 a achieved The thick part 
of tlie wood, vibrating alowly, brings out tho 
low violin tones to their fullest and richest 
extent, while the thinner surface throws back 
the higher tonrs, with nothing lost in the 
recording Tlik result illustrates the fact 
that the baekplece of ihe vioKn is the part 
that in reality register* violin tones—not 
the top piece, nor the bridge nor the strings 
themselves It is on this principle employed 
In the construction of the beck piece of a 
violin that Dr Fisher has modeled the new 
diaphragm It is of different thicknesses, 
being thicker in the centre and thinner to¬ 
ward the edges. 

The new diaphragm Is made of parchment 
and metal. The ihm parchment records the 
high tones and tho mrtal, the low tones. Tho 
parchment-metal combination is thick in 
the center and thinner at the sides, designed 
to give proper balance to high and low tones. 


Plan of 1842 Still Good 

Transmission of pictures by radio Is 
based upon a discovery made by Alexander 
Ham, an English Physicist, In 1842 accord 
Ing to Captain R It Ranger, inventor of 
tho transatlantic photo-radio system 
Captain Ranger pointed out In the Pro* 
eroding* of the Institute of Radio Engineers 
that Rain first proposed a device to tend 
pictures from one place to another by elec 
tno wire*. He tald, “Bain’s plan b so 
basically correct that it is only right to 
mention it and to show how generally we are 
following In hla foot slept.” 

Bain had two pendulums, which were 
arranged electrically in such a manner that 
if one preceded the other by a slight amount 
of the time of a atroke it was held until 
the other had reached the same position, 
when both then began a new stroke. These 
swinging pendulums were the basic syn¬ 
chro niters which are necessary in the 
transmission of pictures by wire or radio 
On aseh swing of the pendulums, a tablet 
descended a notch at a time at the side 
of the pendulum At the transmitting sta¬ 
tion the swinging are of the pendulum oar* 
Hod a small contactor which rode over the 
type faces, making the appropriate electric 
contacts to be sent to the distant receiver 
where a similar swinging pendulum was 
tracing the path across a piece of paper 
Ry chemical action, tho electricity re ce ived 
from ibe transmitter would dbodyr the 
paper to give an impression of tha original 
Captain Ranger explained that these an 
ihe basic elements ef all radio pictures. 
First, the synchronous action ooveriag a 
surface point by point at bnth transmitter 


sod receiver and second the electrical Iden¬ 
tification of the points traced out at the 
receiver 


Under SO Meters 

S host- wave stations are Inc roaring In 
number as are llie owners of receivers de¬ 
signed to pick up the waves traveling through 
apace below the 100-meter channel. The fol 
lowing Rat of transmitter!! operating on waves 
less than SO meters has been compiled for 
their convenience 


Can 

Location. 

KG Meter*. 

HOF 

Nauen, Germany 

22209 

135 

2XS 

Rooky Point, N Y 

mn 

14.93 

2XAW 

Schenectady, N Y 

19988 

15 

2RR . 

Chelmsford, Eng. 

19968 

15 

HOF 

Nauen, Germany 

18738 

16 

NKF 

Anacnsria, D C. 

18738 

16 

2BR . 

Chelmsford, Eng. 

17636 

17 

HOF. 

Nauen, Germany 

16657 

18 

2XAD 

Schenectady, N Y 

14991 

ao 

KFVM 

a a idaiia 

14991 

20 

HOF. 

Nauen, Germany , 

14991 

20 

NAL 

Washington, D G 

.14991 

3D 

NEPQ 

TJ S & Relief. 

14991 

20 

NKF 

Anacostia, D G 

14414 

WM 

WIK 

N Brunswick, N J , 

13628 

22 

2YT 

Poldhu, England 

11998 

25 

HOY 

Nauen, Germany . 

11998 

25 

FW. 

Ste. Assise, Frame 

11991 

25 

NKF 

Anaeostla, DC 

11758 

255 

ACA 

Nauen, Germany . 

11532 

26 

PCMM Knotwijolt, Holland.. 

10908 

275 

HOW 

Nauen, Germany . 

10701 

28 

2X1 

Schenectady, N Y . 

9994 

50 

NAL. 

Washington, D C,. 

. 9798 

505 

2YT .. 

Poldhu, Fntfand . .. 

9869 

82 

ANE . 

Malabar, Java 

9809 

52 

NAJ . 

Great Lakes, IIL 

8680 

34 

WQO 

Rocky Print, NY,. 

. *60 

3508 

PCMM Koorwijck, Holland. . 

a 8$9 

56 

PCUU .Kootwfjck. Holland.. 

7890 

58 

KFVM SL 9. 1 dolls. 

. 7486 

40 

NAS. 

.Pensacola, Fla, . ... 

. 7496 

40 

NAJ 

Gnat Liken, HI.. . 

. 7496 

40 

NPC. 

Sau Franc boo, Cal... 

. 7496 

40 

NRRL 

UU Seattle. . 

* 7486 

40 

NOW 

U. & S. New Mob*. 

7406 

40 

2XAC .Schenectady, N Y... 

. 7496 

40 

NKF . 

.Aaamda, D. <L. 

. 7)48 

4L3 


WTZ. 

WQO 

KZA. 

KZB 

PCLL 

WHO 

NFM 

2XAD 

SAJ-. 


9te. Aariso, France... 
N Brunswick,N.J. . 
Rocky Point, N, Y.,. 
Los Angelas, C e L »« 
Los Angeles, Cal.. . 
.Kootwfjck, Halloed 
Sharon, Fa. , 
Honolulu, H. T 

h N. Y. 
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Mew York to Soe Two Brito 


Two radio shows an scheduled to bo held 
In Now York the week of September 10-17 j 
the Radio World*! Fair at Madlaon Square 
Csrdoo and the National Radio Exp«M*liioa 
at the Grand Central Palace. It la the 
opinion in radUr'clrclea that thU will be 
the leal year to witness two radio shows 
stated In New York at the same time 
The National Radio Exposition Corpora 
dot organised by leading manufacturers 
for the purpose of cond acting radio shows 
ktttsd tbs following statement to its stock' 
holders: “It la generally agreed that the 
holding In certain cities of competing shows 
by rival prum t Hci s la a serious burden on ibe 
Irfdastry Thia situation is particularly acute 
In New York, where for several years com 
petlng shows have been held. The directors 
are confident that after thia year there will 
be only one radio show in New York." 


Protective Role* for Radio Set* 

Tin National Board of Fire Underwriters 
baa a aet of rules for the insialliilon of 
radio antennas and protective devices. 

The regulations stipulate that the lead in 
wire moat bo of copper, approved copper 
dad steel or other- metal, which will not 
corrode excessively, and in no case sliall the 
wire be smaller than No. 14 BAS gage, 
except that bronze or copper-clad steel nut 
lms than No. 17 in sire may he used 

“Each lead in conductor sliall enter the 
building through a non-combustible non 
absorptive, insulating busldng slanting up¬ 
ward toward the midde, or by means of an 
approved drvioe designed to give equivalent 
protection. 

“Each lead-in shall be provided with an 
approved protective device (lightning ar 
renter) which will operate at a voltage of 
500 volts or less, properly connected ami 
located either inside the building or at some 
point between the entrance and the re¬ 
ceiver which la convenient to a ground, or 
outside the building as near as practicable 
to the point of entrance. The protector 
shall not be placed in the vicinity of easily 
ignliable stuff, or where exposed to inflam 
mable gases, dust or flyings of combustible 
materials.** 

The ground wire may be bare copper, 
bronze or approved cupper-clad steel and 
should not be smaller than No 14. The 
ground wire running from the lightning 
anester to the earth should run In as 
straight a line as possible to a good per 
manent ground. 

Preference is given in the rules to the 
oold water pipe. Other permissible grounds 
are grounded steel frames of buildings or 
other grounded metal work in the buildings. 



David Loews fts lure shown dealon* 
stating a now vacuum tube de¬ 
veloped by bis brother. Dr. fllggiand 
Loevre, a Canaan la v aa ior 


ThU view waa taken from one of the 
masts of the Ragby station and 
•hows the aerial Insulators and the 
cage aerial 

and artificial grounds such as driven pipes, 
rods and platrs. Can pipes should never 
be used for radio earth contacts. 

The protective ground wire should be 
guarded wlirro exposed to mechanical in 
jury, and an approved ground clamp should 
bo used where the ground wire is connected 
to pipes. 

The rules state that the protective ground 
wire may bo run either inside nr outside 
the building but wires inside thr building 
must be securely fastened and should not 
cmne nearer than two unites to an electric 
light or power wire not in conduit union 
separated therefrom by some continuous and 
firmly fixed non-condurtor, su« h as pone* 
Jain tubes or approved flexible tubing 
making a permanent separation This non 
rondnrlor sliall ho in addition to any regular 
Insulation covering the wire 
The function of a lightning arrester is to 
drain the accumulated static charges off 
the antenna and according to the rules the 
atmospheric electricity may be led down 
to the earth through the cold walcr pipe or 
radiator inside the house However, it is 
recommended that the lightning arrester 1 m 
placed outside the house so that the ground 
wire from the arrester will run in a straight 
line to an earth connection outside the 
house. A pipe driven in the earth can be 
used as this ground 

German Tabes Differ from 
American 

A NEW type of vacuum tube has been in 
vented by l>r Sigmund Lorwc of Germany 
The under lying basic ehment of the new 
multiple tube U a resistance sealed in an 
evacuated glare tube The resistances con 
•1st of glass rods with welded connections 
on the surface of which there Is deposited 
a fine metallic compound film, which serves 
as the resisting element It is all enclosed 
in a highly rvacnattod glass tube This re¬ 
sistance is said to be positively free of 
capacity and therefore will not relain any 
electrical charge The resistance remains 
constant and will not vary with temperature 
The multiple radio frequency tube con 
tains two or three grid units and it is con 
tended that this has made it pnHaihle to 
overcome the difficulties of resistance cou¬ 
pled radio-frequency amplification together 
with tike fact that the tube uses a double 
grid system having s very low internal ohmic 
resists nee Furthermore, on account of the 

foot that the units are located so closely to¬ 
gether, the leads are very short, thereby 
reducing the capacity effects. 

Inside the main lube there Is also a 
smaller tube containing a mica coupling 
condenser so that gases from the mica can¬ 
not destroy tha vacuum of the main lube. 


BODY FRAMES 

are the acme of quality in 
auto-body construction. Builders 

of the better clasa cars feel warranted 
by experiment and experience in con¬ 
tinuing the use of good hardwood for 
body frames. 


The slow, even growth of 

Michigan and Wisconsin HARD 
MAPLE produces a super-hard hard¬ 
wood, firm of fibre, tough and uniform 
of texture. It is one of the strongest 
of American hardwoods. In tension or 
compression along the grain, also in 
bending, Hard Mapleis stronger than a 
steel part of the same length and weight. 

Add to the above, its great 
screw holding power, plus its 

high finishing qualities, and it is easy 
to appreciate the rapidly extending 
preference for Northern HARD 
MAPLE, thc“rattlc-proof’’hardwood, 
in body building. Also, ideal for seats, 
steps, rails and floors of motor busses. 
Steering wheels are likewise of HARD 
MAPLE and so are the spokes, rim 
and hubs of the popular artillery wheel. 

HARD MAPLE may behad m mixed cars with 
Beech, Birch and other desirable Northern 
Hardwoods. Wnte for list of Member Mills. 


May W* aemf/oa * Fraa Copy oi our booktai, 
"Hard Mapla in tha Indumtriam**? A hand. 
book on I ho many proAtmhla mppliomtlonmoi 
thia aupar - hardwood 60 pagaa, 33 iltumtra¬ 
tion*, 10 Isb/si of official ta*ta and authentic 
data on all commercial Amariomn hardwooda. 


m 


m 



u 


NORTHERN HARD MAPLE MFRS. 

Sllf-R A* Building Oshkosh, Wisconsin 


Urn* Lcrw Orada HARD MAFLM 
tor High Orada Crataaand 
Bmm Mora atrength with 
learn wetght Sara* apace, ri*k 
and freight flo/rfi nail*tight, 
and dalirera goods intact* 
baat for export 
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Running Ahead—or Just Running? 

Machines run on, without thought of running ahead. 
see 

the room for improvement! You promptly see the 
improvement register, by closer watch of the operat¬ 
ing And you get new “leads" to improved design 
from your check-up of production-gains on 

Counters 

Thu SroaQ Rotary Ratchet Coun¬ 
ter (No 6) counts reciprocating move¬ 
ments of the lever, as requited for record¬ 
ing the output 
of many small 
machines 
When the lever 
is moved 
through an 

angle of 40 to Thu large Ro 9«t Rotary Ratchet 
60 degrees, the Counter records the output of punch pm 
counter reju- metal stampmg machines and others where a 
S'™ reciprocating movement mdirtn an operatmn. 

lew » bow! to htfLr to *" i “ ow “ d 

Bimbo repwnd. aTwoIw ■* 1 10 “".‘" T fo r -, b 7 * ur ?*V 
revoluhoo of the lever i siai 11 ■ Bot> °* cc rMM °* Provided wNh from four 
lea. Tha counter cube **“ & * un! wheels, as iwmred Price wah 
adapted to no and of countag purposes, (?“ ^t 1 *®** “ dhutralod, $11-50 (Lid ) 
by reguUlmg the tfuow of the levs Equipped wgh lock aad keys to prevent tarn. 
Pram, $100 (Gif naerfc full da ) peneg wth the record, $2.00 extra (Cuf km 
Smal HnsJaHsfi Countei of nreilal than half da ) Set-Back Roduffm Ceuo- 
modal, al» $2 00. ter. $10. (Lm.) 





The Veeder booklet will show you counters to register Increased 
production at ANY machine. Sent free to all who may meet 
with the problem—tn invention, engineering or manufacturing 

The Veeder Mfg. Co., 


PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO. 

PATENT ATTORNEYS 

Associated sinie 1846 with (Ju Scientific American 


WOOLWORTH BUILDING 
3JJ fliwiJuuy NYC 

TOWER BUILDING 

Chicago, III 


SCIENTIFIC AMERICAN BLDG. 
Washington, D C-. 


HOBART BUILDINO 
San Fnam.ua), Cal 


VAN NUYS BUILDING 
Los Angelec, ( mL 


Books and Information on Patents 
and Trade-Marks by Request. 
Associates in All Foreign Countries. 
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Two different forma of the newly devised multiple radio victon tabes are 
shown above. The tube* comprise complete detecting end amplifying eiresdts 


The Urge lube ia one glaaa bulb with four 
smaller bulbs encased 

It is contended that the audio frequency 
tube will permit a voltage amplification 
more than L500 times on frequencies be¬ 
tween 50 and 10,000 The one tube con 
tains a radio-frequency amplifier, detector 
and one power amplifier combined Seine 
tivlty of tbo circuit in which the tubes are 
employed, high amplification and a guar 
antced life of 1,000 hours are the features 
of the lubes. They are not on the American 
market but tt Is understood (Hat an 
American company may be granted a license 
to manufacture the lubes in the United 
Stales. 

Voltmeter to Tent “A” and “B” 
Batteries 

A direct current voltmeter, a portable in¬ 
strument, designed especially for use with 
radio receiving seta and known aa type 
DO-3, has bceir introduced by the General 
Flectnc Company The Instrument has a 
double scale, aero to 7.5 and aero to 150 
volts, which combinations are most suited 
for measuring filament and plate voltages 
(“A” and “B" batteries) 

Each Instrument Is equipped with a set 
of 18 inch leads with terminals and the 
device can be mounted on the panel of the 
receiver or used portably It will probably 
be mure useful as a portable instrument 

Weather and Radio 

Investigations of radio wave propagation 
by engineers at WGY show that the signals 
are belter 600 miles from the transmitter 
than they are at 300 miles. It was found 
that signal strength drops off rapidly dur 
ing the first 300 miles but la stronger at a 
receiver 600 miles distant Be>ond the 600- 
mile limit the signal strength gradually 
weakens. The engineers explained that these 
distances are not definite values but averages 
from d Urge number of reception reports. 

A study of the tones in whirh fading oc¬ 
curs shows that it is wont between 200 and 
500 miles from the transmitting station, 
rherefore, broadcast service ia more reliable 
st 600 miles than at 300 miles because fad¬ 
ing U less and (Ho volume la slightly in 
creased. Reception reports indicate that the 
rate of fading increases steadily aa the wave¬ 
length grows shorter 

Furthermore, the Investigations Indicate 
that the relationship of barometer pres¬ 
sure end t cm Demure with ndln no mH firms 


is not definite, or If It is definite, that it 
is so complex that it to not yet understood 
Temperature seems to have no effect upon 
the signals, although static increases as the 
temperature rises, especially In summer 

The barometer pressure seems to make 
Rule difference In signal strength when both 
transmitter and receiver are at the same 
pressure When transmission is from a 
high to a low pressure area, transmission is 
best at short and at long distances, but 
at a medium distance of 600 miles It Is best 
from an area of low to an area of high 
pressure 

Latest Power Tube 

The UX171 ha, bna Inlroduud u e 
new power tube for use In the last audio 
stage of storage battery operated receivers. 
The filament current is controlled by a 5 or 
6 ohm rheostat and can be operated from a 
5-volt alternating current supply The maxl- 
mmn plate potential Is 180 volts, negative 
grid biaa or *0" battery should be 40£ 
volts for the full 180 volt 44 B" battery The 
approximate plate current- In mUliamperes 
ia 20 

The output from this tube la so powerful 
that it is Imperative that a transformer or 
choke and condenser be placed between 
the tube and loudspeaker It la recoin 
mended that the plate current be ddherqd 
through an audio frrfpwncy choke of from 
10 to 30 henries. A 2 to 6 microfarad oon- 
denaer Is then connected In one lead of the 
loudspeaker and the oilier loudspeaker lead 
goes to the “B" battery side of the choke 
If preferred the output may be delivered 
to the primary of a 1 to 1 output trans¬ 
former, the secondary of which la connected 
to the loudspeaker In either event the 
direct cumM from the tube will not flow 
through the loudspeeker The function of 
the transformer Is to insulate the loud 
speaker from the high voltage used in the 
plate circuit Only tbe desirable alternating 
current component will be passed to operate 
the loudspeaker This tube has tbe new 
standard UXbase 

UX-200-A Is Latest Detector 

Tbe UX-flOO-A is a new and move- sensi¬ 
tive detector tube developed by tbe Radio 
Corporation of America It operates in 
connection with a six volt storage battery 
and a ~fi” battery of 45 volts, Tbe filament 
current la 2S amperes and the plate im¬ 
pedance to rated at 2M0Q ohms. A ten 

Afttn rllMilaf IIM wii..t- f_L_A 
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j00Q25 m/dL grid condanser tr« recommended 
for um with this tube. It U of tbo samo 
goasral design at tbo UX 201 A 


Eavesdropping on the Brain 

Da. E. D, ApuAN, of Cambridge Uni 
rcraity In a paper read before the Pbyal 
ological Society In England auggealed the 
poaalbilty of eavesdropping on the human 
brain by meanc of radio instruments, In 
which vacuum tube amplifiers play an Im¬ 
portant part 

Dr Adrian said that he believed that 
within the next few years it should be pos- 
alble to read tbo mam types of brain mes¬ 
sages passing down from ihe brain via the 
Borvrs to tbe muscles. The passing of the 
messages down the nerves seems to cause 
an electrical disturbance and Dr Adrian's 
apparatus records on a rapidly moving 
piulographlo plate the Impulses along a 
•ingle fibre He “decodes" the nerve 1 m 
pulse by segregating a single fibre of the 
system 

It was pointed out that tbe sense organs 
In the dun which register temperature, 
touch and pain are too close together fur 
easy segregation but the fibres In the muscles 
are farther apart and can be used as a link 
between tbe brain and the radio recorder 


New Traffic Manager 

F E. Handy of Augusta, Maine, U now 
Traffic Manager of the American Radio Re¬ 
lay League, having succeeded F H Schnell, 
who resigned to pursue an experimental 
career 


Composers Say Radio Reduces 
Royalties 

Toll broadcasting, sponsored by adver¬ 
tisers, has not reached a paying basis, ac¬ 
cording to W E. Herkncaa, an official of 
WEAF, in a statement made at the hearings 
on the radio biHa before Congress. He said 
that the American Telephone k Telegraph 
Company hoped to show a profit from broad¬ 
casting this year 

During hia talk Mr ffarknesa said that 
the broadcasting of a certain play in New 


York Increased the box office vale by 3/100 
tickets. John McCormack singing over the 
radio brought In 60,000 orders for a single 
record and a WEAF client received 500.000 
letters from listener* in connection with a 
popular radio feature. 

Gene Buck, President of the Society of 
Authors, Compocrrt and I*uh1i4it-r» uid that 
radio had caused the sale of sheet music to 
drop fifty percent 

John Philip Sousa said that bln royalties 
had been greatly reduced because of radio 
His first published work attained a maxi 
mum monthly income of 960 000 in royalties 
before the days of the phonograph ami 
radio but in 1925 his income from royalties 
dwindled to 929,500 The bandmaster 
blamed radio for the reduction 

Neutrodyne Patent 

A patent covering an arrangement for 
eliminating magnetic coupling between any 
number of coils In An electric circuit by 
mounting the coils at a specific angle with 
respect to each other has been issued to 
Professor I* A Hunltine by the United 
States Patent Office The number of the 
patent Is 1,577,421 and ia the fourth In the 
series covering the Mazelline neutrodyne in 
ventiona Ten claims are allowed in the 
patent 


Cone Equipped with Soundboard 

A conk type loudspeaker equipped with 
a soundboard has been Introduced by the 
Stromberg-Carlsun Telephone and Manufac 
luring (.ompany The soundboard U in the 
form of a wide wooden ring upon the inner 
edge of which the cone la built The en 
gmeers contend that the wooden ring la 
designed especially for vibrating at audible 
frequencies ami therefore adds a fullness 
and timbre to ihe lower notes The instru 
ment La made in the form of a tiptop table, 
the rone and soundboard Imitating the top 
surface when in the horixontal position. 
The speaker is mounted on a pedestal with 
legs. 

An extra long cord, twenty feet in length 
enables the use of the loudspeaker some 
distance from the receiver 



tk« 9, 8. Hnbui la aew equipped with the latest type of vaenn tabs trmas- 
iMif, With It, It ii possible to Maintain long distance eommanlea- 
• hr ■■■SI of C. W. or radiophone Net# the foreign vacuus takes 


Within easy / 
Delivery Distance 

Everywhere ! 
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Electric Ventilation 
for 

Stores 

Offices 

Shops 

Factories 

Garages 

Warehouses 

Foundries 

Mills 

and scores of other places 

When you want venti¬ 
lating equipment, you 
want it quick. 

That’s why complete 
stocks of American Blow¬ 
er ventilating apparatus 
are carried by the leading 
electrical jobbers In all 
principal cities. 

Electrical and ventilating 
contractors everywhere 
handle and install Amer¬ 
ican Blower fans and 
blowers for stores, offices, 
shops, factories, garages, 
homes and countless 
other installations. 

Proper ventilation pays 
and pays well—you can't 
afford to be without it any 
longer. 

Your local contractor will 
gladly quote you on in¬ 
stalling American Blower 
Ventilating equipment. 
The cost is surprisingly 
low. 


AMERICAN BLOWER COMPANY, DETROIT 
Branch Ofrivmm in All Principml Ciiimrn 
Canadian Blrucco Company, Ltd., Wfndaor Ont. 


merican Rlower 


VUMTt ULTIMO, MKA.TWO. All COMMIT OM1RH1. I 

Manufacturer* of all lypta of Air H«aditn*4 


-tinea l65T 
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libber locked A? Metal 




Steel tank can with 
Goodrich Vuka - lock 
rubber Uniat are in 


Standard atari njpe llmd 
with Vuka-locfc rubber, 
alao elbow*, tew, valve* 
and other fit tins*, for 
abnriv* and corrariro 
eervice 


I N this teat a atrip of 
soft rubber 1 in. square 
was attached by a butt 
joint to a steel plate — 
the only connection be* 
tween rubber and metal 
being one square inch of 
“Vulca-locked” surface. 

The joint easily supports 
the weight of two men. 

♦ • ♦ 

“ Vulca-lock” is a new 
process of attaching soft 
rubber to metal — not 
glued or cemented but 
“locked” by vulcaniza¬ 
tion into the “pores” of 
the metal with a union 
that la practically inte¬ 
gral. No hard rubber 
bond is necessary. 

This opens up lnnumer> 
able opportunities to 
combine stability of metal with the 
corrosive and abrasive resisting prop* 
cities of soft rubber. 

Some of the successful applications 
are illustrated here. Write us for 
further information and quotations. 

THE B. F. GOODRICH COMPANY 

Eiubllihcd 1870 Akron, Ohio 



Ooodrkh Armaria (VU- 
in >lock pricew) stwdod 
atari cheat* with robber 
rovtrlAi of any thick- 
new to w ris t ifararico. 
That aborts may bafamt, 


qubnd f ar tel— nhotw. 

^ wriW i hotjpora or oof 

woorini sonnet. 

\ Tbo Vuka lock cover oo 

\ foo h U rt e a , rotors and fw 

\ bouriac* protect* metal __ 1 * 

V' . . " d PUfe^L 

A Process Developed and Perfected by 

Goodrich 


Tho Vuka lock cover aa 
foo hlartw, rotor* end 
bouriac* protect* motel 
from corrosion and 
obnakm 


\NTfl£tD/7D£J > MA/L 



Creation? 

In tlio May laaue of the Scientific Amrrl 
can. page 310, lYofcmor William D Mac¬ 
Millan of ihe Department of Astronomy, 
University of Chicago, published an article 
entitled “The New Cosmology* In which 
ho outlined a great cosmological cycle 
Stare radiale thHr energy away Into apace, 
he believes, and tins energy evolves else¬ 
where into atoms, new stars are thua ulti 
mately formed The significance of the 
MacMillan cytle, if Hi truth tan be estab¬ 
lished, would be that the universe it not, 
after all, running down to cold extinction, 
as many coamoliigiais believe. 

Dr J A MLWilliams, Professor of Cos¬ 
mology at $1 Louis University (St Louis. 
Mo > comments on Professor MacMillan's 
article m a leitrr, which wr subjoin, to¬ 
gether with the reply of Professor MacMillan 

Editor Scientific A median, 

Di*ar Sir 

‘Tho New Cosmology" by Professor 
MacMillan in your May number, must 
surely have aroused comment ipecu 
lationa about how the world may recon 
stitute its available energy arc always 
fascinating, and Professor MacMillan 
makes nut an Interesting case for his 
theory >or some time pa at ihe trans¬ 
formation of pnndrrahle matter Into 
energizing ether, though scarcely sup¬ 
ported by any direct evidence aa to the 
fact, has proved to be one of those 
conjectures that captivate the mind. 
Professor MacMillan takes the not 
step, he postulates the reconversion of 
energizing ether back into ponderable 
bodies, even Into highly organised atoms. 

My personal reaction to all this la, 
that although It 1* conceivable that a 
world may be a perpetual motion ma¬ 
chine, there do not appear to bo any 
reliable indications that this particular 
world is such. The basis of Professor 
MacMillan’s theory aeema to be that 
“Atoms are certainly being evolved 
somewhere.” The "somewhere* la not 
important But to say that they are 
certainly being reconstituted la asking 
ui to go rather far with him in his 
enthusiasm for hi* theory The reader* 
of the Scientific American would, I be¬ 
lieve, be Interested in having the data 
that atoms are reconstituted anywhere. 

Certainly it should be a great discov¬ 
ery If the world were shown to be con¬ 
tinually rrsloring Itself in cycle after 
cycle But what the 1’rnfcssor has In 
mind by hli allusions to creation, 1 
confess I cannot see Surely he cannot 
mean that the conversion of ether Into 
atoms la a cue of outright creation. 
And Ida rendition of what oar grand¬ 
fathers held about the six days re¬ 
quired for the genesis of the world la 
hardly a propo\ for St. Augustin con¬ 
siderably antedated our grandfathers, 
and he wuh many other* of his time 
allowed indefinite eons for the forma¬ 
tion of the World. 

1 do not contend that Profeasor Mao- 
Mlllan's theory is Impossible of verifi¬ 
cation Its verification would be only a 
groater manifestation of the Intricate 
and stupendous way in which the world 
la designed to rarry on But that ha 
verification would make original crea¬ 


tion and designing unnecessary, la Im¬ 
possible to ace. The extension of the 
World's existence over counllcaa nans 
docs not in the least affect the evi¬ 
dence of creation, and reinforce* that 
of design 1 do not mean that Pro¬ 
fessor MacMillan Infers the contrary 
conclusion Purely physical science, aa 
he rightly say*, has no way of dealing 
with creation Physical science starts 
with the world as a datura, without 
going into the antecedents of the very 
material world itself However, his 
all union* to creation may, I fear, mis¬ 
lead an unwary reader as to their 
import and are thua my excuse for 
offering for your “Editor's Mail* these 
few comment*. 

Sincerely yours, 

J A. McWtUUma, 
Profeswr of Cosmology 

Professor MacMillan's reply to the letter 
printed above follows 

Editor Scientific American, 

Dear Sir 

Tf Professor McWilliams will be good 
enough to refer to ray paper In the 
A %tro physical Journal of July, 1918, he 
will find that the idea of the regencra 
tion of matter was not the “next* step, 
he calls it, but was the first step in 
the sequence of mj Ideas, the Idea of 
the degeneration of matter, as a matter 
of fact, was the second step. The sec¬ 
ond step has received more publicity 
than the first, owing to the relatively 
recant conversion to it of Jeans, Sir 
Oliver Lodge and other*. In my opin¬ 
ion the two Ideas should not be sept 
rated, but should stand or fall together 

As for the remainder of his letter, It 
la a pleasure to recognise Ida philo¬ 
sophical attitude. Every Intellectual 
structure, cosmologies In particular, 
rests upon a system of postulates which 
are not mat ten of evidence. 1 have laid 
considerable strew upon this point In 
previous publications (ace, for example. 
Science , August 7, 192S), and I should 
like to repeat that there la nothing com¬ 
pelling In any postulate. Only thoee 
who choose to adopt a postulate are 
bound by Jt, others are tree to make 
another choice, or, if they are like the 
majority of people, they may refuse to 
consider the matter altogether 

The statement that “atoms are cer¬ 
tainly being evolved somewhere* rests 
upon the postulate that the Universe 
does not cAgnge always in any one 
direction. Assuming, as 1 have done, 
that atomlo degeneration ft the source 
of the stellar energies, then. In accord¬ 
ance with this postulate, regeneration la 
certainly going on somewhere. If one 
does not choose to accept the postulate 
the conclusion dlaappeara of Its own 
accord 

Aa to his references to creation. It 
aeema to me that Professor McWilliams, 
is connecting together statements that 
are rather far span In my articles. My 
allusion to our grandfathers and our 
fathers In my Introduction wfca merely 
for the purpose of sketching hastily the 
flow of ideas In relatively recent times 
with respect to oosmolwnr. Certainly 
many of the ancient philosophers ana 
the early church fathers had very lofty 
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Idea* on then mitun, but they lay 
outride of the picture which I vu 
sketching. On the philosophical ride 
the qaerioa of creation la covered by 
the poatolale that the physical universe 
is continuous in time This postulate 
exclodea the notion of oroation, for the 
moment of creation would be a discon¬ 
tinuity I believe that a]moat all scien- 
tiata more or leu oonockmriy adopt this 
postulate. It la certainly one of the 
poatulatca of the doctrine of evolution. 

Aa for the doctrine of derica, I have 
no postulate which Cover* that point, 
and I cannot aee any object to be 
aehleved in making one. However, I 
am entirely in sympathy with any one 
who to interested In making a definite 
system of poatulatca. All that I ask Is 
that he be careful that his postulates 
do not oontradict one another 

There is nothing a priori that dis¬ 
tinguishes any one system above aU 
othata. 


Yours very truly. 


rery truly, 

V D MacMillan. 



How on the Swbjeet of the Undertow 

In the Scientific American Digest of last 
August there appeared an abstract of an 
article written by the noted physiographer, 
Prof W M Davis, of Harvard, in which he 
undertook to demonstrate that the steady 
undertow of the ocean beach Is a myth. 
Many of out readers now refuse to lake the 
Profemor's statements lying down They say, 
In effect, "The undertow may be explained 
away—theoretically, but we have been in it, 
felt IU nearly lost our lives on account of it" 
Is this no-undertow theory to be exploded 
by a mere fact? Here is what one of Prof 
Davis's opponents—name omitted by request 
—has to My about the undertow i 
Editor, Scientific American 
To your discussions of undertow, will 
you permit me to add my own observa¬ 
tions and deductions 9 
I am an expert swimmer and have 
swum much in the ocean at various At¬ 
lantic bearhes and frequently during 
storms at Virginia Beach, Virginia, when 
the undertow was strongest 
To non-swimmers the undertow fre¬ 
quently means a swift current alonp the 
beach, which tends to sweep them off 
their feet This is obviously not the 
subject under discussion, but is men 
tinned here only to draw the distinction 
between that and the outwardly flowing 
currant of the true undertow 
1 am familiar with the theoretical clr 
cnlar or elliptical motion of the particles 
in a wavs before U brtmlu, but after it 
breaks, a volume of water u thrown for 
ward above the surface before it, and 
travels toward shore. Any swimmer can 
lel| you the difference between the 1m 

K ot of the broken wave and the gentle 
t of the unbroken swell, and the rush 
of the wave coming onto the beach will 
attmt the movement of water shoreward, 
aa each wave (after breaking) foams 
toward shore above a layer of compara¬ 
tively quiet water Incidentally, In shal 
low water, the incoming swirl of the 
wave draws with It, for a few laches, all 


be seen by the sand shifted from the rip¬ 
ples on tha normal sand bottom Prob¬ 
ably this is due chiefly to fncltun. 

The incoming waves, having traveled 
in, roughly speaking, on top of the 
water, the water runs up on the beach 
riopa, recedes, following the slope until 
below the water level, and then travels 
outward below incoming breakers When 
swimming la rough water, I always take 
advantage of this when going seaward, 
by swimming with my feet well down, 
and diving deeply under incoming 
waves, but when swimming toward 
shore. It is far easier to swim flat on the 
surface and let the Incoming waves help 
one ashore. I have never experienced a 
continuous outward current (though 
nearly so) as each incoming wave mo¬ 
mentarily drags back the water below lu 
The undertow seems to be greater as 
the slope of the beach increases, or as 
the mrf becomes more heavy In the 
first case, the return flow from the bearh 
starts with greater velocity, hut is soon 
slowed down In the deeper water and is 
not troublesome, id die second, the 
return-flow is of greater volume, and can 
cause a considerable current 
There is another factor that affects 
the non-swimmer on a sloping bottom, 
that thus far seems to have been en¬ 
tirely overlooked. It has nothing to do 
with current, but to those unfamiliar 
with the water, it might be mistaken for 
an adverse current or undertow It is 
the dificulty of walking up a slope with 
the body nearly submerged The weight 
(that is. the pressure between the feet 
and the bottom) of any one submerged 
above the armpits is very alight, owing 
to the displacement of the submerged 
portion, consequently. It Js harder to get 
a foothold because the friction of the 
feet on the bottom is less. At the same 
time, much greater force than usual Is 
needed to move the body forward against 
the resistance of the water, and the body 
must be leaned far forward before any 
progress can be made. In other words, 
the thrust which the bather must exert 
against the bottom is inclined st an 
angle to the vertical, called "X " In 
climbing up a slope, the angle “Y" is 
small, compared to the angle “Y" in de¬ 
scending, and with the small friction 
existing, the feet get a very poor grip. 
In fact, il is very hard to climb a slope 
when nearly submerged, but very easy 



to descend This mar br tested by 
walking as far as possible down the slop¬ 
ing floor of any swimming pool, and 
then trying to walk back 


The Anti-Aircraft Question 

Believing that the article on antiuircraft 
artillery may have given rise to some ques¬ 
tions In the minds of other readers, similar 
to those which occurred to Lieutenant Gardl 
ner H Flake, we are passing along the add! 
tinnal information from Colonel Cloke re 
ceived In connection with the following 
letter: 

Editor Soientiflc American 
I have read Colonel Cloke’a article 

■ i j - -»i_ 
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made in firs control of anti-slroreft 
guns, which is of Internal, but aeema 
to be based on several false premise*. 

In the first place, the assumption la 
made that the target (enemy aircraft 1 
is to travel “in a straight line, at con¬ 
stant s|H«*d and at uniform altitude** 
during 'the period of lime included In 
llic lime il lakes to load the gun and 
the time of flight of I lie proiectllr** 
During the period September Octolter, 
1918 our pilots and observers in bom¬ 
bardment squadron* were Instructed to 
continuously change their altitude or 
dim lImi «hrn over the enemy's line* 
This was usually done by a “skidding** 
to thn right or left “peaking down" 
■lightly or by a slight aide slip Only 
directly over the objective would the 
plane remain at < mutant speed and alti 
tude This might be for five or ten 
seconds. It would appear that at an 
altitnile of 12.000 fret above which roost 
day bomhardtqent was carried on, un 
Her best conditions with the plane 
directly overhead, the pilot need only 
move the squadron once very eight 
seconds. 

Colonel Cloke, Jn his figurra fur 
planes brought down, fails to make any 
difftrcnce for the planes brought down 
by machine-gun fire at low altitude and 
those brought down by 75*a anti-aircraft 
fire at 12,000 feet Naturally a plane 
* trench straffing,** so-called, la very 
liable lo be brought down, often being 
aa low u 100 feet In his figures of 
'‘mulls of the entire war,** out of 58 
planes brought down by U S anil-air 
craft fire 41 were brought down by 
machine guns. Certainly the greater 
part of the planes brought down by 
anti aircraft fire in all armlet waa 
brought down by machine guna during 
drives when “at all cost*” orders had 
lieen issued and planes were sent over 
at very low altitudes to shoot up 
trenches or troop trains. 

' Under the heading “Rapidly Gaining 
on the Airplane” Colonel Cloke gives 
us the results of target practice at Fort 
Tildrn in 1925—one ' hit** for every 22 
shots fired How was this result ob¬ 
tained 9 Was the target altitude at 
12.000 feu' Was the pilot dunging 
his altitude or direction every eight sec 
onds 7 Did the pilot try holding hia 
plane "in the sun”—a maneuver uni 
vmally used by all pilot*- which keepa 
the plane as much aa possible between 
the sun and the anti-aircraft batteries? 
The author iloes not say, but tries to 
leave the Impression that the “testa” 
were made under the same conditions 
aa held in the last war 

Colonel Cloke ends his article liy say 
Ing that after the “first volley of ahdl 
bursts” hla bnltenea would ‘squirt the 
hoAo" on an approaching group of homle 
ing planes with “corrections hased on 
observation being applied from lime to 
lime” I do not know what “from time 
to limr" m«an« but l believe the 
"times” would have to be about eight 
seconds apart 111* observer* at yet 
cannot do this apparently 

However, l am glad to sec that our 
"watchdogs of national defense” are go¬ 
ing to mike anti-aircraft guns more 
effluent They will alwuys have their 
function of keeping plane* at a reason 
able nllitiidt, say 10000 feet Hut I 
lwlicvr from experience that hy fur the 
first defense against fiomhardmrnt 
plane* is pursuit planes L hope the 
piirriumnt will not spend too ninth on 
iIil unti aircraft guns. 

Gardiner H Fiske 
Kormtr First T milt nan! 20th A $. 
First Humluirdmrnl Group 

(Jilnm I Cloke author of the article under 
discussion was asked to express hia opinion 
on this letter and hi* reply follows 

Editor, Scientific American 

l have your letter with the enclosure. 
Permit me to reply as follows 
Tlte basic assumption that alrrraft 
travel in a straight line at constant 
speed and at uniform altitude is the 
theory only This theory heroine* more 
and more fragile as the type of plane 
vanes from the heavy bomber There 
art. manv it pea of anti-aircraft weapons, 
us follow* 

Thirty-callhre machine gun 
Fifty-calibre machine gun (Max. Vert 
Range, 16400 feet) 


37 M M *25 (Max. Yen Range, 14409 

fret) 

3dnch *23 (Mai. Vert Ra n ge, 31400 

feel) 

105 MM *26 (Max Vert Range. 42400 

feet) 

We have a gun for each type of 
plane For the awlft-moving, sliding, 
zigxagglng or tumbling purautl plane, 
the mat nine guns are used aa the 
weapon The heavier type*, such ai 
bombers, when not directly over the 
enemy are assumed to take a straight 
line course at a constant speed and 
altitude. This Assumption^may be wrong 
In some minor detail*, but It is the basic 
assumption made and, where a bombing 
squadron Is discovered changing altitude 
and skidding to the right or left or 
aide-slipping (this it readily and quickly 
discovered by fire-control Instruments) 
a correction can be applied on the gun- 
lights for this. 

There la no doubt but that the best 
weapon against enemy planes is the pur 
suit plane, but It is also a fact that 
anti-aircraft artillery bears the same 
relation to the aircraft of our own forers, 
and hoa practically the aame functions 
to perform as tin aeacoast batteries bear 
to our own Navy in time of war 

The figures l have obtained for planes 
brought down ct cetera un be found In 
Army Ordnance , published In Washing 
ton, D C, September, October 1925, 
by the Army Ordnance Association 

The “squirting the bose” proposition 
consists of the use of the 37 M M gun, 
which has a ceiling of 14400 feet, effre 
live range This is an automatic gun, 
and although in its preliminary stage of 
development, it is effective It pours 
a stream of fire as does any machine 
gun with tracer ammunition on the 
enemy plane By observation of fire 
in this lose is meant following the 
stream of tiacer projectiles by eye, and 
moving the gun on to tbe target 

It cannot be positively slated at the 
present time that our Ordnance Depart 
men! will be able to produce a 3-lnch 
automatic gun They hope however, to 
be able to do this and claim that it cor 
be done The production of a three- 
inch. high velocity, automatic gun with 
tracer ammunition and super sensitive 
fuse will solve the antiaircraft problem. 
Naturally the question is asked “How 
about ammunition supply 7 ” The answer 
In, less ammunition would be needed In 
this case for the reason lliat it would 
take blit a short time to destroy a plane 

I do not believe for a minute that 
anti-aircraft defense should be limited 
to land guns, but that the first defense 
against enemy aln raft should be our 
own aircraft, hut as with the Navy, 
our own aircraft should be free lo move 
wherever necessary for nuiccntration 
purposes and for our offensive attack In 
the same way in whirh our Navy is now 
iwrmitlod greater freedom of action due 
to the protective value of seacoast forli 
ficationa 

There is a alight misunderstanding 
perhaps on the part of some of Ur 
readers of this article with reference to 
the basic assumption Tins basic as¬ 
sumption is made for tlie period of time 
Included between the “time when the 
fu*t is irt and the projectile bursts.” 
We am reducing this lime continually 
The lime between setting the fuse and 
firing the gun i* callrd the Miad time ** 
Tlua has uentnforr been toiividtred u 
eight seconds, bat there is now In the 
experimental laboratory of the Ord 
nance Department a device for auto¬ 
matic fuse setting This will reduce the 
time between fuse setting and gun fire, 
“dead lime "* to about two seconds The 
time of flight fnr the 105 M M gun will 
also be materially reduced due to the 
high velocity which will he given the 
projectile with this time element re¬ 
duced. any slight side-slipping skidding 
or peaking by a heavy bombing plane 
would not produce errors so great aa to 
destroy tbe hitting power or the effective 
burst range of the 105 M M projectile 
Iu other words, direct hit* with this type 
of gun are not always expected 

1 hope this will clarify tbe situation 
for your correspondent and I am pWsed 
with the fact that this article haa caused 
argument and controversy 

H E. Cloke, 
Colonel, C. A. CL 
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Science and Money 

Common Stocks—The Pendulum Investment 

* By Henry C Trundle 


filH iF* 1 * 1 ■tincture end it time* there ere not 
enough profits for the tail to wag end for 
dividend*. 

Naturally not all common stocks are to 
be nlaanrf aa “cat* and dogs" for any num 
bar of companies hare dividend records on 
the oonunon which would do many a bond 
or preferred stock proud. Sometimes also 
there are no bonds or other class of stock 
outstanding so that every cent over and 
above operating expenses Is ivailable for 
distribution to the common. In considering 
the purchase of common shares it is well 
therefor* to ascertain just what securities are 
ahead of them and what balances have been 
accruing to the shares from year to year 

Cssuaon Stacks as a Bonus 

At the formation of a company the com 
mon stock la frequently created to be given 
aa a bonus to the organisers in consideration 
of their risks in time and money and alto in 
order to stimulate all concerned to the 
greatest efficiency Pr ef erred stack Is usually 
accepted to the amount of the cash actually 
Invested, and the money so obtained Is util* 
[aed In the purchase of plant and property, 
which later may serve as security for mort 
gage loans. A further use of common stock 
for bonus purposes is nude when it may be 
neoesaary to “window dress'* or “sweeten” 
an offering of bonds or preferred stocks. 
“The prospective value of such free stock has 
often made possible the quick sale of secur 
ities which otherwise might have remained 
on the dealers* shelves. In other instances 
common stock of then little or no value is 
included as a part of a unit of sale, the 
intention of the management being to ulti 
mately retire the bonds and stocks ranking 
ahead of the common, which when accom¬ 
plished would leave all net earnings avail¬ 
able for dividends on that stock. 

Economists have recently been giving 
serious consideration to the question of vnt 
Ing and non voting stocks. Tills question is 
important to common shareholders inasmuch 
•a the control of the company may be held 
by a few men through the ownership of all 
of the voting shares, which actually may be 
only a few thousand aharrs in contrast to 
hundreds of thousands of the non-voting 
shares In the hands of the general public. 
The example Is used of a very large auto¬ 
mobile company, the control of which Is held 
by a few men holding a small block of stock 
that may have coat them nothing whereas 
the public ha* an Investment of over a hun 
dred million dollars In the bonds, preferred 
and elam “A” common shares none of which 
securities have voting power This control 
of large corporations by a few insiders Is 
also accomplished through tho organization 
of holding companies, in each case the vot¬ 
ing stock being retained hy a smaller group, 
so that the final effect is for a few shares 
owned by a few men to control companies 
with huge capitalization*. The limitation of 
voting powers to one class of stock hat been 
done principally at the behest of banking 
Interests who deairs to keep the control of 
companies but who wish to have the publics 
put op the actual money Such shares are 
usually the so-called Class M B” common and 
they are frequently not purchasable In the 
open market. 


Voting Usually Done by Prosy 

In actual practice stockholders do most 
of their voting by proxy so that within every 
company there most be a small group of 
mon who have the responsibility of Its man¬ 
agement. The defenders of the system of 
Tin ,hu «iin .nm-vothii stocks cite this as an 
example., stating that It Is prof arable to have 
the ooc rti el definitely la their hands through 


nershlp of voting stocks 
lave the control split up 
among so many persons and subject lo out 
side influence As a matter of fact it seems 
reasonable that (be preferred stockholders 
and the bondholders should also have a voice 
in the management of the business in which 
they have invested As such securities are 
endowed by law with certain rights which 
the common stock does not ordinarily have, 
the purchaser of the non voting common 
shares must realize hit lunlor nosltmn sod 


Common Stocks Not Unsafe 

The publication of several books within 
the past year and the subsequent newspaper 
and magazine discussions covering the ad¬ 
vantages of common slocks for long time in¬ 
vestment have changed the opinion of many 
persons who have considered such stocks as 
purely speculative and unsuitable for con¬ 
servative minded Investors. The result of 
these studies has been to establish that over 
a period of years common slocks afford a 
larger income and a greater appreciation in 
principal than do bonds or preferred stocks. 
While it may happen that dividends are dis¬ 
continued for several years, causing a de¬ 
cline in market value, it was shown that the 
total dividends, extras, et cetera, paid on the 
common are in excess of the amount of 
interest or preferred dividends paid during 
the same period The further contention was 
that the oommoa shares, fluctuating with 
relation to the value of money and In ac¬ 
cordance with economic conditions, provide 
opportunities for real profit. However, It 
was expected that purchases and sales would 
be made at the proper levels and the fact 
that income must be certain and the capital 
kept Intact was counted out of the argument 

This much is true, that when the affairs of 
a company are In such a condition that the 
dividends have to be discontinued on the 
common, the position of the preferrefistock 
and the bunds is lessened A decline In mar 
ket value of these securities naturally fol¬ 
lows and default in Interest or dividend pay 
nvents is possible It is only fair to say, 
however, that soundly managed companies 
build up reserves to tide them over tem 
porary critical situations and that fixrd 
charges can be met out of surplus fnr some 
time even (bough current earnings are in 
sufficient 

Gage the Pendulum's Swing 

One of the difficulties In owning common 
stocks is that information regarding the 
course of earnings and other data is very 
hard to obtain For reasons of competition 
industrial concerns are not wont to givp out 
earnings statistics except when compelled to 
or at the close of a year Consequently the 
shareholder may go fur many months on the 
theory that his company is prospering 
whereas the opposite may he the true situs 
Uon This condition Is somewhat better In 
the rase of railroads for monthly statements 
are published by them giving the earnings 
car loading! and other information upon 
which the decision to buy or sell shares may 
bo based Earnings of railroad companies 
fluctuate Iras than do those of Industrial 
companies, but they are not as stable as the 
earnings of public utility companies. One 
good feature of the Income of electric light 
and power, gas and water companies In that 
the trend has been consistently upward and 
if utility shares are not purchased at the 
bright of a bull movement but are bought it 
a level in proper reladoh to the earnings the 
buyer should confidently expect to see a 
steady appreciation In market value over a 
period of yean. 

Tbs policy of many utility companies of 


PROTECTION 

OWNERS OF PATENTS PROTECTED 
AGAINST INFRINGEMENT OF THEIR 
PATENT RIGHTS AND MANUFAC¬ 
TURERS PROTECTED AGAINST 
CLAIMS OF INFRINGEMENT 


•f o°/4meric/in d.\ 
fWIENT Protection 
1 J^ P w rg * A l | °N * 


The faithful performance by us of every contract we issue m also guaran¬ 
teed by the Independence Indemnity Company, u.nh assets of $8,000,000 


AMERICAN PATENT PROTECTION 
CORPORATION 

Incorporated under the laws of the Scan of blew York 

25 BROAD STREET 
NEW YORK 



Hotel Geveltnd satisfice 
the most liberal and ex¬ 
acting definition that 
can be given the 
word “HoteT 


Individual Traveler# find a 
home for rest and refreshment, 
with every convenience and 
comfort, and the courtesies of 
unostentatious service, at rea¬ 
sonable price*. 

Bum new and professional 
men prefer it as a delightful, 
well appointed and satisfac¬ 
tory location for conferences, 
convention# and meetings of 
any a/e. 

Room Rat— Bogin at $3 00 


Hotel Clrttfland 

rUSUC SOUARI CLWILAND 



Make a real shop 
in your basement! 

Thu handy Parka woodworker Ka com 
plete ahop equipment In ileclf Wuh 
it you can do all aorla of cabinet work 
,i, furniture, radio cabinet! 
anything Built for c 

enough to fit in a 

_ _ , _ 1 - Operate* 

n light socket Has motor, rip an< 
lar mw, jointer, and band 
mw Add lathe ana ahsper at slight 
~' rfr - A 1 -ideal lor 


The Parks BaB Beanmg Machise Co. 

“ " tUOUa 

mh*a* m h 


PARKS 
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When yon visit Detroit 
make this hotel your home 

Here al ike Fort Shelby you’ll fed 
at home—for hospitality is a die¬ 
ting unhung feature of this hotel 
Excellent equipment, friendly service 
and congenial environment make 
the Fort Shelby prominent in pleas¬ 
ant recollections of many thousands 
who visit Detroit Yet charges are 
moderate Thu is the one Detroit 
hotel with Servidor Service* protect¬ 
ing your privacy and purse. 

Rates per day* $2 50 and up. a 
pleasant room with private bath, 
$3 50 Fort Shelby Garage* near 
the hotel, provides unexcelled ac¬ 
commodations 

HOTEL 

FORT SHELBY 

UftyttU Uvi at First St. 

DETROIT 

A qwM location, get cIom fa 

lAr ioafaaf downto wn comm 


Seth E. Fry intro 
I ~ , Maoaftt 

a_ 


W G. McKay 
Au t Stc «. _ 


■ _ _ x — — a ‘ miBi mn mt nmUiWm 

Mil tUiltrd Hum G**r +<« 
1 trjlnml Cudcaud 

c mmm I* Tti wi t k *! awl rnclkal I -Iwtilral 

Engineering RS 

•■t^Kta mt Midawiki and MKkulnl l>n*ini )>y 

*>1»na. lua^lnai Mm, ImUU wUlag. (M vl*. 

trtdl mKhtwry Oa|imnmi 

■wi uhm . In One Year 

'P» Jrjfte 

V f h, bowl Srwl (or nulag 


*12.90 


.Army Model 1917 


UafaIMfB Co. 


Jirmy Ckr N J, U 9 A. 


PATENT FOR SALE 

RADIATOR CLOTHES RACK 


Attache 10 an* aam ur ht* water radiator AJJuaa 
far hit F<iUt Juwa twnmn hviuku whan not In 
uac Fur Jiahn w« irrucali baby thlnfi He 
Simple hul ctf«Ltivr Inttprnilvt to nuke Flvr 
riahm ilknttd on patent. SalabUitv pro ven hr local 
uk VII uulr%ht—maonahle. 

^ AsUrvoe 444 Control Btdj, 
****™^^ Boottto, Wuh. 


paying dividend* Jn stock. If preferred lo 
rash, has increased the popularity of aaoh 
sliarcs, fur a* the market price uf the stock 
advances the dividends bo received have an 
increased value. The companies gain by 
this procedure an canh in conserved which 
ran he used for cxlcnHuna or equipment, 
thus doing away with public borrowing for 
auih purposes. It possibly is to the in 
vrstor's advantage to take hia dividends In 
Block as a utility company ran undoubtedly 
rum more on ila money than the Indivi luul 
There U plenty of money to br mode In 
common stocks, all agree but when to buy 
ami when to sell is the great problem The 
price pendulum la long, the swings are in eg 


ulur and the turns almost defy detection. 
Who dares to buy when depression fills tbe 
air and who wants to sell when prosperity 
seems never ending? Yet this Is just what 
should be done But it took real nerve to 
pure I mse the common shares of our railroads. 
Industrials and utilities a frw years ago 
which now are quoted many times their 
former values. And It look courage lo de¬ 
cide to sell five or six months ago when 
every stock on the list was being boomed 
for further advanocs. Those who have umed 
their operations can show handsome profits, 
while others leas fortunate probably have 
losses from which It will take a long time to 
make a complete recovery 


The Heavens in July 

By Professor Henry Norris Russell, Ph.D L 




At 11 o’ekxskt July T ' UpP* At 9 oeioek Aun 7 

At 10)4 o'clocki July 14 At 1)4 oeioek: Aim 14 

At 10 o’clock July 22 At 0)4 oclock July SO At 8 oclock: Au# 22 

The hour* nlvsn arc in Standard Time When local Bummer time U In effect, they 
must be made one hour later 12 o clock on July 7 vie 

NIGHT SKYi JULY AND AUGUST 


beiiMt* a r «aai— 

___ if aSAeveeAncv 

Ittcry eon* and 

pWtnh (tnrl I'olto 1 cfiw 1T7V wttB I11W«H wwrrtlV-* 

BOILER PRESERVER 

“II \ IrtOL" <tIm niteclly |h rfi i-t feed water treatment 
Our new pamphlet ihi ci»rn i*t mwlbods of trvaluiHfil 
■tumid lm mil by everyvuu ii>icrr*UHl1n Biesm plant* 
Malted mii reqHW«L 


The Heaven ■ 

O N our alar map linn month wo find the 
Milky Way packing alinuat overhead, 
with Caxslnpcis, repheus, Cygiiua, 1 yrs, 
Aquils and Sagittarius and Scorpio strung 
along its length from north In south Androm¬ 
eda, Pegasus, Aquarius and Capricorn::* 
arc east uf the Galaxy Ophiuchua and 
I ihra are in the southwest Henulen. Comna, 
Houles and Virgo in the west IJrsa Major 
in the norihweHt, and Draco and Ursa 
Minor in the north. 

The Plane !m 

Mt n urv w an evening Blar all llun month 
and ib will tiBihlr bring 26* from the aun 
at tin lime uf great1 1 bi elongation on the 
Ulh On this date hr rrtnamB above the 
horizon until 8 50 fm and should be easily 
visible in the twilight 
Venus ib a morning star far north m the 
hnviiw and vtry conspicuous, and rises at 
2 30 a m m the middle of the month Mars 
Is in quadrature west of tht sun on the 9lh 
and rises just before midnight (being 4* 
north of the equator I \1ihough still more 
than eighty million miles awuy hr Is already 
a eoiirtpuuouB object, and as bright as 
t apt Ua nr Vega 

Jupiter is in Aquarius, and approaching 
opposition He rim a little after 10*00 PM 
at the beginning of the month and at about 
8 00 fv at It* dose 

Saturn In In I ihra well just opposition. 





JSa^k Haven M , 
foapt icdJAora in 
l Atkfitk Coast. I'Mti 

; flMS 5.3 gs.gt ! 

Mipit no oacntiqb v . 

saxstse. 

r ^Opwk Jun* aOrft fft 

*'• F itf Tofiqfe Courts. 

L ■wH.fw.lwlW.jr: 

THE ENGLEama 
^COMPANY. Inc. 

» - o#Nkwa *, 

fttAtiH rikwdt Jr 






and nets Iwrlwern 12 00 and X 00 A M Jn tile 
middle of the month I'runun la in Piscra 
and visible in thi morning hours. Neptune 
is in Ia*o and too near llie sun In he 
observable. 

The moon Ib in hir last quarter at 8 00 
am on the 2nd, new at 6 00 r m on ihe 9th, 
In ber first quarter at 10 00 P M on the 17th 
full at midnight on the 24th, and in her 
first quarter again at 2 00 rju on the list 
She Is nearer the earth on the 26th, and 
farthest away on tbe 14th. 

During the month she » In conjunction 
with Uranus on the lm, Mars on ihe 2nd, 
Venus on the 6th Merrury and Neptune 
on the 12th, Saturn on the 19th* Jupiter on 
the 26th, and Uremia again on the 28th, and 
Mars on the 31st 

On July 9th tliere occurs an annular 
eclipse of the sun. The path of central 
eclipse Js entirely in the Pacific Ocean, 
starting norlh of New Guinea, ending 1,500 
miles off the roaat of Mexico, and passing 
over no charted land A partial cclLpso oir 
the southern edge of ihe sun is visible In 
all parts of the United States south of a 
line drawn from Savannah to the southern 
must part of Alaska. 

For observers east of the Mississippi the 
eclipse will be a small one just before sun¬ 
set, but In California it will be of consid¬ 
erable magnitude and cornea between 9 30 
and S 30 PM, so that It will be worth 
looking at 


WORLD-ROMIU 8YKTKM MAHTKKKKY, BOOB Ian. 
fUBNa. mm*ra,tl Si (IiIhw, Vreorti KaonM Die 
tknuu- fa*,Sl MU LsnswumB Fob Oo^l W #>»£,New Twk 

Experimental sad Model Work 

rtmo Uq wM Ua »o4 Dm ImUmi, 

.wwfcX’ta.'SSSftS^. M* 

KWT SR, he. 117 UoM.ll, RraMOr 

FOR SALE 

Hiiir-moBBurliif head pa nip. Fatal Ko. I|S,W wttta 
lnodobabapaltania. Apply 

PANIBX B. BROWN 

MS MiBmil arrow_ Blanklyq, X— Yar h 

C^l AGENTS BOO^ PROFIT 

BHTmarantiid oold leaf Ltrmi 

SONG POEM WRITERS 

Send for my proposition. 

MAT WHOa, MT. tlM K Iinlisi Avq, fM^o, ■. 

I INVENTORS 

Utmt tlmtlomd mmd 

M niiW .to —fan 
IjiUKiM TBaUBr 1 "" an war wl, mow twa ew 

l-womar c«u np* *«l T«u>* lUdm 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 

Conducted by Milton Wright 


Don't* for Inventor* 

While It Is 
true that many 
of (he prat In¬ 
ventions of the 
past have been 
made by out 
aiders, moat of 
the successful in 
ventions today 
are made by 
men who have 
a thorough knowledge of the field in which 
they are working. If you are a printer, for 
example, the obanoea are that any lnven 
lion In the printing art that yon might make 
would be of real practical value, for you 
are inventing In a field with which you 
are familiar In some other field whore you 
have only a slight theoretical knowledge 
your ideas might appear to be all right but 
probably would be rejected by manufac 
turers as being visionary 
Don't choote a complex technical field for 
your inventive ability unleu you have tech¬ 
nical knowledge 



Mr* Brann Buy* a While Elephant 


T HE fact that Patent Office models were 
to be sold some lime ago was widely 
advertised. Who bought those models, bow 
ever, and what lias become of them has 
remained a mystery so far as the general 
public ia concerned. Here Is the story 
Harry Brann, a speculator Jiving l» New 
York City, road an alluring newspaper artl 
tie about ibe wonderful models, many of 
them of Industrial or scientific importance 
which were to bo told because Congress was 
unwilling to continue to appropriate large 
sums annually for the purpose of storing 
lbom. Mr Brann boarded a train, went to 
Washington and attended the sale Two or 
three hundred other men were there, all 
bidding on the big miscellaneous collection 
of Patent Office models. Ho joined In, bad 
the lot knocked down to him for 96^00, and 
paid a substantia] deposit. 

In due time thirty-six large packing cases, 
upon which he had to psy express charges 
of 9200, were delivered to his rooms in New 
York. There was no spare in his quarters 
for such a large assortment and he had to 
find storage elsewhere Two of the cases 
he opened np and displayed the content! In 


his 

"Now that 1 have this large and valuable 
collect Ion, 1 do not know what to do with 
It" said Mr Brann, oalllng at the Scientific 
American offices for advice in the matter 
“There are Inventions of every imaginable 
kind. Here la a list of some picked at 
random from the ones at my home 

The mailing machine Invented by A. 
Knowlton In 1880 

The coffee pot Invented by J Zimmer* 
man In 1867 

The flywheel for engines Invented by 
Pierre E, Jay In 1878 
The grinding mill Invented by W N 
Cosgrove In 1881 

1m magnetic telegraph Invented by 
Charles Kirabhof in 1865. 

The canceling machine for bonds In¬ 
vented by Joseph N Hurley in 1887 
The boot tree Invented by W Upheld 
In 1857 J L w _ 

The cream freeser invented by E. E. 
Seaman in 1848. 

The clothes wringer invented by J H, 
Kobaer In 1872. _ «_ 

The wash tub Invented by J Wright 
ta 1851. 

"There ia no doubt that a lot of valuable 
models are contained la this collection, but 
what they are, frankly, 1 do not know Some 
of them would bo of interest to Industrial 
organisations founded on particular Inven- 



This la a Japanese certificate of registration for American made cotton goods. 
Registrants are advised to place the words **T5 roku sho hlo” on registered goods 
as this means “R eg i st ered Trademark H and warns won Id-be Infringers 


Patents Recently Issued 

Classified Advertising 

Advertisements tn thin section hated under proper claamficattona , rate 25c 
per word each insertion, imntmu.ni number of words per insertion 24, waximum 
60 Payments must accomjtany each insertion 

Official copies of any patents hated in this section nt J5o each, state patent 
number to insure receipt of <lemred patent cojty 


_ Pertaining to Apparel _ 

Slipping Garment — Which combines 
within itself the adaptability for use uh u 
bath robe, in additJuu to Its main use Pnt- 
eut 1674(161 l 1 Hildreth, 1842 Pepper Am , 
Lincoln, Neb. 

Waterproof Footwear.— Which has the 
appearance of the ordinary shoe, but will 
wear longer, the leather not drying ont n s 
fast an ordinary leather Fatt-nt 167771)1 
L. Drcechler, 1314 Stodtmau, St Louis, Mo 


_ Chemical Processes _ 

Pboceah fob Producing Borin and So¬ 
dium BICARBONATE FROM LAKE DRINEfl — 
Ily evaporation, whereby the crystal hornx 
and anrtlum bicarbonate are precipitated and 
heated to substantially boiling temperature 
Patent 1073260 M V Lowry, e/o Western 
Chemical Co., (Syndicate Bldg, Oakland, 
Calif. 

Refining Process fob Pearl Essence. 
—therein the raw material coutuinlng tJbu 
brilliant crystalloids is treated by meuiiH of 
a biological reagent, and the crystalloids 
separated from the residues. Patent 1678, 
464. J Palaseau, 6 Rue Blonde! Courbe- 
^ ole. Franca. 

_ Of General latc rcwt _ 

Scalp-Tonic Apfi icatob. —Whereby the 
tonic may be applied and nibbed Into the 
aoalp substantially at the same time Patent 


1674118 P Cmlcllo, 430 \V 42nd Rt, 
New }nrk N \ 

Grave Masker,—W hich affords facilities 
for mipiNtrimg a cnnl containing dutn tha 
card bring protected iigainst the action «f 
sunlight and wanther Pntciit 1674821 P 
J Good, Camden, Maine 

Sign —liming removable litters ami a 
bolder for supporting and di spin ring the 
litters in desirable relation to one nnothi r 
Patent 1671062 A Holder. 212 K 26th St, 
Los Angeles, Calif 

Cesspool —So consfmrteil that the pipe 
or conduit will nmr become cloggid with 
grease or solids win* It grnvituto to tin hot 
tom. Pali tit 1674800 W T Burtis, Glen 
Head, L l, N Y 

CoNVERTIHIJS Kmw KRPOT AND HANGING 
TlAMKn —Whhh will supply plants with 
WHter la n projter and effective manner with 
out dmgi r of the water spilling Pntmt 
157254H IL 1C Mattiaon, Box 364 Mon 
tcllo, V is. 

Cai.CIT-ATob.—E specially adnptnl for the 
uae of lint men wirumen, nnd engineers for 
determining wire sixes for light or pover 
Patent 1572647 It W Mulder, c/o Kenlln, 
Koedell & lloffmun, Bnnk A Insurance Bldg , 
Dubuque, Iowa 

Trolling Gear.- nnvfng n spinner ndapt- 
to function ut or dlrwtly near Uio point of 
the book for frcsli or salt water trolling 
Patent 167T288. — \ W Wilson, 180 Du bow 
A vo., Sun Frunclaco, Gullf 


thins. Olliers would have a personal interest 
for descendants of inventors. 

“I have offered the collection to a number 
of leading men and organizations, including 
Henry Ford, Thomas Edison, W C. Durant, 
and the Amcrhan Telephone and Telegraph 
Company I hope somebody will lake it off 
my hands (or it w really a white elephant 
Mr lute elephants are very valuable, but what 
can you do with them'** 

A Recipe for Wealth 

111 story of the niun wlto tried many 
things, faded at them all, and then nude 
a fortune by writing a book on Mow to 
Sun etnP is an old one The reverse of 
that story mmes to light In a fraud order 
by the Pimiinmit r General barring die uv 
of the mails to V \| Thompson and Com 
pany of Cimmnati Ohio 

ihn hiiftiui i (insisted principally, the 
Postmaster found of selling by mail books 
and pamphlets which purported 1u aid die 
purchaur to achieve financial success. 
* Stepping Stone* to Wealth," * Building 
Your Business by Mad" and ‘ Real Expen 
cncc* were the tides of three of them 
Thompson advertmed tint bn Jumself had 
been led "straight to »oci by means of 
the Information in one of the books he was 
selling. He also advertised that tus concern 
was a big supply house and filled all orders 
for books the same day they were rrceivtnl 
An a matter of fact, Thompson and hin 
wife lived in two small rooms over a barber 
shop in one of the poorer sections of ( in 
ciunali One of the rooms they used as a 
kitchen and the other as a bedroom and 
office. The total receipts from the business 
for a year were 91 000 and of this 9750 wss 
spent for postage and printed matter Ilun 
dreds of complaints were received by the 
Post Office became of months of delay in 
receiving books ordered Thompson’s pub 
I where refusi d to make deliveries to him 
until he paid his printing bill 

Nevertheless, lliontpson wss continuing 
bis advertising in undiminwhed volume until 
slopped by the Postmaster General If the 
printer ind l!te public hid only had patience 
enough, who knows but what he might have 
made lus success story come true? 


Scrapped on Delivery 

0 you px|hci me to pay this bill of 
$2,500 bills tor labels, when you know 
they re useless'" demanded a manufacturer 
recently 

"fmainly," replied ibe lithographer to 
whom hr wan protesting. 

"Hut didn’t you suggest the design for 
them 7 ” 

Yes" 

"And don’t we now know that design is 
the property of another manufacturer ami 
isn’t he ready and able to prevent my using 
it?" 

"That's true, but they are your labels. I 
printed them for you on your order" 

So they wrnt at it The manufacturer 
was out $2,300, the lithographer Uni the 
future business of a good customer All 
because nobody had thought before having 
the labels nude to find out whether or not 
the design already was registered Either 
party rcudily could have found out through 
bis lawyer that the right to use a label like 
that \u longed to another firm 

Within a period of three weeks four such 
cases were brought to this editor's attention 
By the name lack of forethought a drug 
manufacturer was out $2,600, a perfume 
manufacturer $800, a hosiery mill $1,500 
and - maker of food products $2,500 it i* 
a costly form of carelessness that seems to 
be growing. 
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("onchetk llEEnniBCEULsr Which muy 
be nshcinblcd mid interim knl in ekcleton 
stnietiin mill rigidb muired togitlur by 
the milldihi ution of tin com ri to Puli nt 
15737 lo ii M NGnou Jinx Q. Monterey, 
(’n I if 

( AHUii^r W imkiW In uhlili tin. frame 
and muwIi nn ho lim'd runted hm lo effectively 
pn wilt tlx mgn'■i of nmlHtiin. und air, when 
I liiNnl 1 ’ii tint 357*1101 J I’oloiht-k, J 
J(.jim n mid F l*i n nil, c/n Poluchck Bronxe 
& lnm (i», 17(1 Ilunemk tit., Ixmg Inland 
City, N \ 

Ti i n iioNt InucnoBT Stand —filming 
mi iiiiH for coimnli nliy holding mi indicia 
taurinj; hIim t of telephone number** iignlimL 
nniduitul obliteration Patent 1573560 
M II Mnnii, 55 Herond Hr, San Frniiciaco, 
(’idif 

Pule * *I’aii Hold eh.— For displaying price 
tugs in front of gifoiU dlhpon d nn nIiiIvib 
in stores hundliug a mim .1 Hum oiih aaacmhly 
of gmidH. Pntint 1672004 1> Garfluldc, 

J407 Sun lose Ait, Alumulu ( idif 

Self Locking Cut t r Parti* ulurly adapt 
ml for dm In connection with rnllk cun cov¬ 
ers of usual form without requiring Lhnngc 
In the raiiNtructlon Pul* nt 1575270 1, V 

HiKeiru. P O Box 130, Sun Jose, Cttllf 
Mail lio\ —\\ Inch affords facilities for 
prcipitting unuuthnri/i d rinimnl of mull or 
articles yet permits msy nci mm by author 
feed persons. Put* at 1574554 n C Durtb, 
Hell no Apnrtimnts Helena, Moat. 

Carrier or IToiiu-u roa Aetuicial Bait 
—I n which n wncN of arlillcial minnows 
mny h« NUp|Hirlo*l and protected, yot ptmiit 
of rcuflr relcnae mid si lection Patent 1574, 
4UL K il Cnmptall, L< nIsburg, W Vo. 

SAMTTY API'AKiri H FOR 1 »r IN MINER- 

Designed in cut off thr supply of ulr to re 
glons affected Lo t\plosion or fins thereby 
Having life und pni|H rty Putent 1575020 
H W Ituupautn, Box 8(1, Sturgis, Ky 
Door Cunhthuotion -For show cases, 
cubhiLlH, and like Htnictiircs, wlnreby the 
door is coiitiimoiiHlv urged toward dosed 
position Patent 1570608 T G Unite, 
1G07Vj So Mult. Si . Tulsa, Okln 

JFTTT - W ldili will effectually prevent tie 
erosion of riier hunks and main lain the river 
Along o predetermined course Pntint 1574, 
153 11 F Hi Uni r, Nilver LnL., Kansas 

STUrFNINU AND pRtlTFUTlNlI DtVICK FOR 
Ill’i.H—In thr form of u flut tli ment hailng 
attaching moans for nmintulnlng the corners 
flntwliu ami pn iciitlug curling Pnti ut 
1D7JK2H. J L Hamilton, Rod Bluff, Calif 
Fixture llor pfr.—A duptml to properly 
mount mill bold flic so culled recessed type 
of fixtures In lmili nmin walls which uro imt 
tiled Patent 1570457 .1 H Patty, 1012 

Quinton An Tn nton, N J 

Hate.— Automatically ojh ruble by Ml 
uutonmhlle or truck, to permit the auino to 
Phsn through thn goto nutomnflcHlly closing 
after tliu pmtmigi Patent J570442 J VV 
Matthews, Mciiurd, Ti xus. 

Far Rina Safety Guum —For supporting 
an earring nud relleilug the pain frequently 
caused by the hanging weight stopping blood 
circulation Patent 1570572 15 J Shea, 

32 Court St, Brooklyn, N Y 

1)pai 8m nding Rattlf —Which pro¬ 
duces both n rattling sound und n Hound 1ml 
tadug n baby's .old, bv munipululluns of 
the handle. Pntcnt 1570251 I E. Cohn, 
64 4th Aic, New York, \ Y 

Size Indhator mu Garment Hanuftw 
—l>eslgned to bear indicia n lalui to the 
garment, (ho marking dev lee bcin^ n udlly 
Interchangeable Patent 1575775 H Lower 

33 IV 34th Ht, Room HIM, N* w ^ ork, N 1 
hlrtl'VNHlNn DriTCE—In which linul 

imai.H is * luployod for relejislng merchandise, 
such us candy mid the like from n normally 
rinsed eontniner Patent 1575072 B B 
( odirnn, c/o (■ohlin Mint Co, 1241 Btlinoiit 
\ie, Chicago, III 

Ironing Boakp Ai i ii iimfnt —Adapted 
to be extended longitmllnally of thu edge* 
of tho bnunl for supporting large p lores of 
goods Patent 1576629 C A Parkinson, 
HID Wire St, Ihrlin, W is 

WllHT 1VNCU AND IIOTliFR TltERFFOR — 
Capable of being held in n support with n 
wrist wntrh, a spring and fhxibh coniicelion 
securing the pencil Patent 1V77272 1* F 

Tmidunuy, 12 Haris Bldg , Daytona, Bcm.1i, 

FI n 

Pihi'tNHiwn Device —In the form of n 
fountain urnth brush, in a cylindrical hold, 
not materially in excess of a fountain pen 
Patent 1576750 W, W Klnalej, James¬ 
town, Kansas 


Sc react Pr o tector.— For the banes of 
lamim telephones, nud similar articles, sup- 
Itortmx thn bum, and pmcntlug marring or 
wratciilng surfaces Patent J5772N1 8 

Matxner. 1550 Broadway New \ork N Y 
AhTicir ('ahroh^—WJ iich may bo applied 
to thu handle bars of n baby carriage, for 
the tranHisirtutlou of pmkngi'H and parrels, 
I*utLut 157721W Mury A Roclkr, J407 

41st Ht, Lung island City, N Y 

CuiTHLS UworJL—Adapted to snppoft 
one or mural artieli* and to he capable of 
removal or for storage of ludlis drosfu's. 
PiiUint 1577260 Ii I Nash, 1027 Rose St, 
Fur Rockuwuy, N Y 

ADVEBTIHI'fO r^FVICK. — Whkh displays 
matter In bo advertised in a unique form, 
und implnys a minimum nunits r of simple 
purls Putent 1577215 It 8 Finuor, 116 
1st Ht, Newark, N J 
QpIIT CoitJL—With means for fastening 
the Nuine in such minimr tiiai 1h« quilt and 
rt>vrr are heldd n pnqjcr relation Pntunt 
157T220. R (Ireenberg, 860 II tints point 
A\c, Bronx N Y 

Scaffotj) Bracket —Rmdily uttuched to 
the wall of a building, is adjustable, strong, 
and may be folded win n line In use Patent 
1577231 J llubeny, 553 Spring St. Elixa 
both, N J 

Artificial Ciisjk ru ah Tree —Composed 
of readily motenibled and separable parts, 
which may be stored in a small apace Put 
cut 157T2U7 W Hlepcrink Langrrels, 517 
E. 2nd Ht Jmm ntowii, N 1 

FlRE Fhcatf—C omprising n steel cable 
with combined guiding and braking menus 
inunually controlled and nn nntomnticully 
coutrollinl weight regulator Patent 1578, 
108 N IVihlns, c/o S M A de flouaa, 52 
Church St Klugstuu, Jamaica 

Screen --Which funnlons not only nn a 
screen, but as a ventilator width enables 
the window to Is left opt n in stormy wrath 
or Patent 157HU05 Cl R Ryan, Box (13, 
Cuba, N Y 

Rub her Tooth hr unit - Ydaptcd to cffcc- 
livtly clean all tin surfnn s of the teeth and 
miiMuigu ih< gums without injuring the same 
Putunt 1578071 J Chundhr 302 Provi 
deuce Exrlinngr Toletlo Ohio 

Book Mitch CoiEB—Capable of bt lug 
folded to convert the Hiimi k Into a n reptade 
for nsheH burnt matelies, or smtiking refuse-. 
Patent 157N11P A B Harris, 522 nth 
Ai p , Niw York X \ 

Tellifyini. Product and JIrnton of 
Makinu Hawe —W lien by when the pnshict 
la removed fnun thr eontidtur, they will of 
tli* id nclvea divide Into st,puruto |»ortIous 
Putent 1578122 M W r Iligglus, 14 Cur* 
ttnsui Road Searadith \ 1 
Curtain I iratfr— Convi nlently nttnehed 
to a window frame, will h« nut tif tho way 
when imt in usi, and readily moved to 
n|Hrntlve jmsltion Patent 1577486. R A 
Norton, lh-awer 1> P 25, hort Lnmlertlnle, 
V\a 

Suitort and Shifti> for Fiatirons — 
Pnividiug meaiiH w lierehy the Iron may be 
supported so that Hit work surface may be 
emphiyetl for steaming fabric Patent 1577,- 
700 T A (' Cook, 3.130 Sheridan Road, 
Chicago III 

Sanitary Cover for Tfleptionf Mourn 
PDBCEA — \n inexpensive devirc for prevent 
lug the polled Inn of gi rniN <»r dust, thus 
milking tin mouthpicci more aanltury Pat¬ 
ent 1578165 <J II Mullen, Bell Av« , Bay- 
uni* , N \ 

Hoilh Eyfh - With mtuns for properly 
positioning the eyes at tlm openings in the 
In ad, wllhoiil the * vc-bulla rubbing or bind¬ 
ing Putt ut 1578176. I A Rommnr c/o 
Idml Toy & Novelty < o, 275 Van Slnderan 
\vi BnMiklyu, N 1 

Haniht ary Lvmi>— Whenln meuna are 
provided (nr utilising u r nnrllc, ami auto- 
mntlcally causing tin light to remain In the 
biiiuii |K)sltiou Pntint 15786N7 R C 
Norton, 150 M»‘rn r St J* rsey City, N J 
Tor fk \i F — Conslrueted sufikHctiUy 
strong to stiiud rough usage by children, 
without breakage Put* ut 1578137 J 
Kuplul, 586 Thn nun Sr Newport, U 1 
Cookinu Apparati « — Pnrtieulnriy de- 
Nlgnerl for hnking tortillas su that both sides 
of the disk mny hi* pn»|Mrly baked Putent 
1571M17 L Romem c/o Dr J Navarro 
8a, 218 Tiiarnc, Mexico 

Trunk —(.ivlng easy neretw to th« in- 
trrior of the end portions without detaching 
various trays from the Issly Patent 1577,- 
745 J C Crider. 2525 HillegM Are, 
Berkeley, Calif 


Calendar.—B y which may be readily de¬ 
termined the day of the week on which any 
predetermined dey of the year fall a. Patent 
1577067 G V Hawley, 141 California St., 
Hnu Francisco, Calif 

Attachment for Fountain Pens and 
the Like. —W r hich constat* of a rubber col¬ 
lar for holding a combined fountain pen and 
autoinutic pencil In tho coat of tho user 
Patent 1578500. L, Frit*, 648 S State St, 
Chicago. 11L 

Ventilated Seat —For are in railroad 
couches or vehicles, to aid In keeping the 
occupant cool by air Id tnjmnmr wcuthcr 
Patent 1508471 M. Roemer, Loot Hills, 
Calif 

Comuined Match Box and Belt Buckle. 
— Which affords futilities for detachably 
connecting the ends of a belt, and will oc¬ 
cupy but little more space than ordinary 
belts. Patent 1578408. J. Rankin, Louisa, 
Ky 

Frame Construction —For openings 
such as windows, eliminating caslnga and 
wood trim and providing u guide to which 
n plastic covering may be fintahod. Patent 
15787W). 1 A Baum c/u Stlckley A Flti- 
liugb, 1010 Federal Hank Bldg, Memphis, 
Toon 

(Vhxafhiblb Ironino Board —Especially 
strong and yet when folded can bo stored In 
a trunk or suit cure Pntint 1570123. M 
F McCabe, 78 Prospect Park Woat, Brook 
lyn, N Y 

Key Holder.— Particularly designed to 
receive the keys of a motor enr, whereby thn 
k*.ys may be readily swung to position for 
use Pntcnt 1570155. A. A. O Setlor, 15 
Malden Lane, Nlw York, N Y 

UlNti—Having the uni si appearance 
while certain pHrts may be readily removed 
und re pi h rod by a different ornamentation 
Patent 1579148. R. Rosenthal, 15 John 8t, 
Now York, N Y 

Foldino CoMn—Which fucllitatca the 
carrying of an nvrrage sired comb in n smuil 
amount of splice Patent 1570143 M 
Knbb, c/o Hercules Novelty Mfg Co, 126 
South St. Newark N «l 

Bud—So constnicted that when not in 
use it may b« folded and stored in n small 
space Patent 1570115 li P Kobbe, 312 
Hroudwuy, Everett, Mass. 

Moutener —For moistonlng and for 
flavoring tobacco products, the drvlcn is 
frrely movable nnd obviates the use of absor 
brut mntcrlul Patent 1570111 J R, Hlnk 
son 580 Parksido Avi , Brooklyn, N Y 

Shavinu Oitfit- W’btrein the soup nnd 
tho container nn* formed to ro oct and pres 
ent a structure acting ns nn onlinnr> slmv 
lng mug Putent 1570103 (3 W fierow, 

Vail (late, N Y 

Container fob Foidfd Tissue Toilet 
Paptr —By means of which tho withdrawal 
of the tissue paper from tho container Is 
facilitated Patent 1577004 L. J Anns, 
«/o R. C Pill Jr Mail Frnncisco, Calif 


_ Hardware and Tool a_ 

PRUNtNCJ iMrLEMFNT —For thn uao of 
gnnlenrrn nnd beet thinner*, the device hnv 
lng changeable blades of varying width Pat 
cut 1572420 J H Foot, R F D No 1, 
Delta, l tali 

Hack Maw Framf^—W hich la extensible 
and adjustable, nnd equally well adapted tn 
be used upon work of largo or small dlmcii 
slnns Pntcnt 1572823 F A Sttcrhelm, 
Rlcovllln, Pa 

Suifacf Cleaner. —Iluvlng a pair of 
flexible blades which frictionnlly engage the 
surface to be cleaned Patent 1574086. W 
B. Lynch, 4710 Oth Ave Brooklyn, N Y 

Attachment for Mitfji Hoxeh— Id 
which tho saw ta not only guided In the 
cutting movement but supported at the anme 
time Put. nt 1574663. E. Leake, Jr, 3281 
Hull Avc , Bronx N Y 

INSERTAULE «AW ToOTK AND HOLDER 
TnrRFFnRp—For holding the tooth securely 
In such manner that strain nnd prature 
will not affect the tension of the saw Pat¬ 
ent 15740W K M. Currier, 315 E 3rd Bt 
Ahcntaeu, WhsU 

Valve. —Wherein the eoacting face* of tho 
sent am! valve plug will ret up a grinding 
notion to prevent leakage Pntcnt 1675440 
S L Moxian, Ward'* Island, New York, 
N Y 

Drill.— For de*p wclla, with means for 
bnildlng up ft concrete lining or casing for 
tho well during the actual drilling operation. 
Patent 1574040 A W Lubsr, 303 Oak- 
Ave, Oakland, Calif 


TuRRET-'tooL Hounm. — Gonstnictod to 
bald a plurality of standard bits, nnd t» 
permit accurate presentation of the toola to 
the work In proper order Patent 16T4741 
H B. Day, o/o E. J Crenahaw, Fnrnitore 
Bldg, Evansville, Ind. 

Paper Hanuer'r Knife Attaoomvnt.— 
Which is adapted to guard and guide tho 
blade when trimming wall paper to fit the 
corners or basvboarda of roome. Patent 
1574641 G A, Chrietnpheraon, 1547 Cali¬ 
fornia St, Ban Francisco, Calif. 

Nonpheezino Bnx Faucet —Ehpedally 
designed for use on idlle of dwdllngs or 
buildings where the discharge end la «x- 
posod to tho weather Patent 1A75547. F 
Conrad and 8 Rasmussen, 100 Him Ave^ 
Bogota, N J 

Nut Lock—W hich affords facilities for 
reloasably and securely bolding n not against 
retrograde movement on a bolt Patent 
1574610 F A. Gibson, Jupiter, Fin 

Furniture Spring —The upper and 
larger cud convolutions of which are con 
nected and braced by suitable coil spring 
connecting element*. Patent 1576441 V. 
MoRauccae, c/o A Venter, 470 Dth Avn,, 
New York, N Y 

Peeler.—F or fruit nnd vegetable*, con¬ 
structed with a coring edge, and a thumb 
guard for preventing thumb abrasions. Pat¬ 
ent 1574284 J II GDIs, Commercial Hotel, 
Gainesville, Texas. 

1 nmidk Pipe Cutter,—A dapted to be 
moved within a tubular member to the de¬ 
sired position and then operated to cut 
through tho wnlta. Patent 1577474 G F. 
Le Bus, c/o Le Bus Rotary Tool Co,, Elec¬ 
tro, Texas. 

Ffnof Cunhtiuction —In which each 
unit constats of n pair of sections detachably 
connected, whereby n passageway between 
supports may bo readily made. Patent 1578,- 
217 J Sutter, 3 null Avc , Mnapeth, N Y 

Locking Devkk.—C apable of being used 
in conjunction with two closures, being car 
rlnl by one and pn venting the movement 
of both Patent 1570107 F L. nanle, 43 
Mnrgiiu Place, Kearney N J 

Ci VMP M INUOW Ia>ckh —For holding 
the two studies of a wlmlow In spaced rela¬ 
tion for ventilation, without permitting In 
crease (*f tin o]mjiiIiie Potent 1668374 A 
T Gibson, 427 a Hawthorne Ave., Oakland, 
( nl 

Can I'erporatinci Device.— Usable with 
cans of various heights and dlamoterH such 
as containers for milk and tho like for form¬ 
ing an otillit and vent opening Potent 
1577067 D P 1.talmas, 426 Tennnwcc Bt, 
Vallejo, Citllf 

Locking IOate for Cylinder Locks — 
\Milch will not only prevent the rotation of 
the lock, hilt will present an ornamental 
effect Patent 15701W J K. PhilHpa, 260 
Convent Ave, New \ork, N Y 

Valvf for Water, Steam, Air, Oarer, 
Oil* and OrnKR Fliiidh —Independent of 
disra* of leather rubber or com post tn mate¬ 
rial fur its cutting-off property Patent 
1678340 If C Nixon, 740 Avo N, Bo. 
Hnskuldicwun, Cun ado. 

_ Heating and Lighting 

Ovfn Cu^hiirf-—F or bakers' ovens, in¬ 
cluding cooperative doure fur the in trod notion 
of goods of vuriotu simei and to prevent un¬ 
necessary escape of heat Patent 157646L 
J Nolls, 42 ratcraon Are H New Brunswick, 
N J 

Dbt Heat Curing Cabinet — For use In 
vu lean lain g rubber, more especially in the 
treating of shoes or tiros. Patent 157720L 
K. Nattier, c/u Ncstlcr Rubber Fusing Co., 
245 W 50th BL, New York, N Y 

Burner.— Especially designed for the 
burning of fluid fuel, whereby tho assemblage 
provides for efficiency in the application of 
bent and the regulation of the fuel and air 
The In von tor has been granted two patents, 
1578133 and 1578135 A Kola nnd A 
Zougg, 5650 Llnwood Ave., Highland Park, 
Detroit Mich. 

Safety Valtr for Hot-Water Heaters. 
—Particularly adapted for use la cold- di¬ 
ms tea, with the ordinary type of range hav¬ 
ing a water chamber for heating a ays tom 
of pipes. Patent 1578046. H. H Logan, 
c/o Du ro- Metal Prod nets Co, 2649 X* El- 
dare Ave* Chicago, III 

Hot-Water Tank.—T n which the upper 
part may be heated in a relatively short tima 
and win remain hot n relatively long ti—*, 
Patent 1581967 SL T Barm, 428 W Laka 
Bt, Minneapolis, Mina. 
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_M wMim wri Mechanical Perk— 

IjOom Bumteb.—W hich will function to 
poaltlvoly atop Uw loom on a quarter of a 
pick or a quarter of a turn of tin* lnjr 
Patent 1W6285 A. II. Landry. Box 10. 
Towmwml, Hass. 

YY eight Scales — YVbkA eliminates 
springs from Its- construction bo thut the 
HCale will not lose Ita accuracy with use 
Patent 1578800 W M. Sanders, Engle 
Crook, Ore. 

Show now—Having a power unit for 
pick in f up the atiuw, and a means for dis- 
charging the snow a distance to the food 
side Patent 1574230 F W Brown, c/o 
V E. Gabrideon, Court Houae, Fort Dodge, 
Iowa. 

Stox.—O f the typo known as coke stills 
especially adapted for uac In refining oil. the 
device permits of expansion and rontractinn 
without buckling Patent 1E75910 O 11 
Uunriiman, 770 O Y Axo, OnyrbuU, YVyo. 

TFJIHFL-CLEANINU MACHINE.—Will* U will 
nutomotlcully clean a serins of teasels, used 
in the manufartiirliig of nnp goods. In u 
inlulmum time Pateut 1577200, M 
Poetxsch, 01 Orcrbrook Roud, Ridgewood, 
N J 

Cylinder Protector.—P rodding menu 
for promoting the neeiimulutloit of fnOvn 
mst, srnln. slleks, ntr in the working bur 
rein of wells, PaUnt 1570020. A It Mui Her, 
[lunge, Texas. 

Loadkb Conveyer.—W hich can be easily 
adjusted to oondnrt material to a gi\i n point 
from n point wllhlu a cunableruble nreu 
Patent 1570010 \V IV Hudson, e/o Pumi- 
plne Paymaster Mine, So Porcupine, On 
turlo, ('amnia 

Device for Surfacing Moinixu o» THF 
Like. — lly means of which molding onn Is 
|Killslieil before h axing the mill, thus oh 
vlilting aubwiiueiit Bund pniH ring Patent 
1570045 S E Hskew mid L Harris, c/o 
Mws'H Puhurman, Button, 11L 

IkwTLF W ashing ] >kvicc —W Ideli mny 
be eonneetwl with an ordlnnry household 
faucet fur slmultaueoiiHly cleansing the In 
terior anil exterior of n bottle Patent 
15772.WV O Huss, 857 K 87tli St, Ntw 
York. N \ 

Bon kb TtTiE ScAt INU Pevii r —By means 
of which n piston with hunnnerhko stems eu 
counter the wallk of the tube ns the piston 
Is reciprocated Patent 1577800 S Boren 
sen, 1620 Castloten Axe. Port lllehraoud, 
8 I , N Y 

Pahhpot—F or use with gnxirnur* for 
engines, tbo de\lco will tuko cure of emer 
gendes while onlluarlly acting in the usnnl 
capnelty Patent 1578148 O 0 Llssen, 
151 Highland Ave, Jersey City, N J 

Wnuiifo Machine —Which allows of the 
forcing together of the two heated elements 
with unfllclent spend to promt cooling of 
the fares. Patent 157781H C L Htnncllff, 
1005 Oregon St, Kant Bukorsfleld, Calif 

BWT-Of heat resisting material, to bo 
iisad as a conveyer or cheating belt Pat 
ent 1578727 Y*. F Hanihtnn </o Imperial 

Belting Cn, Lincoln und Klnxlo Sts, Chi 
eagn, IU 

Euevatob Safety Device —Automatically 
o|H«rated whenever n door Is opened either 
on the elevator car, or In the slinftwny, to 
lock the controlling mechanism of thi car 
Patent 1B7H604 II 0 nillmnu r/o J T 
Clark, 9 EL 39th St, New York, N Y 

Tack Dbitwl —Pnrtkulnrly adaptetl for 
securing the nrn>n on cheese boxes or 
other subjects onllnnrily quite dlfllcnlt to 
handle 1'atent 1570120 E J Kramer, 
407 Harwood St, Green Bay, W'ls. 

CoftDElf ratio If Da AI If l>evict—Adapted 
to be operatively connected to the air aysteni 
of an air brake apparatua, or any other 
power mechanism Patent 1579078. II L 
Bollock, 84 Cloverdnle Ave, North White 
llaliui, N Y 

Medical and Surgical Device* 

Truss —Capable of a wide range of ad 
Justmeot whereby the same may be readily 
regulated to register with tbo afflicted part 
Patent 1581000 T MoHherry, 19 Liberty 
St, Long Branch, N J 

Syringe Aspirator.— WTilch makes pos¬ 
sible the aspiration of flnhla from, and the 
injection of medicated fluids Into tbn twins, 
atterlea, or other caritta of the human body 
Patent 1572070, W. O. Painter, Big Stone 
Oap, Va. 


Syringe.— Haring a notate assemblage 
whieh will minimise or prevail t discomfort 
und pain by reason of its mode of uppllca- 
lion Patent 1574004 W Ulehank, 13 
Hurtxri Sl, Wurn.ii, Pu 
Dovmiv Table—T he construction being 
simple mid of such ibrigii ihnt the wuter 
will drnln off rcudlly Putmt 1672006. H 
F Wugliy, Mineral W ells, Tgxiu. 


_ Musical De vices 

Taju note kin b.—liming an HMumblage of 
Jingle and distant t elements so uiworiuted 
with a sound board us to he effecthe m jiluy 
ing Patent 1576443 E C MiElhuny, 
439 Portage St, Kulumuxno, Mli h 

Xylophone.— The in \ outer bus been 
grunted two patents whcnlu the sounding 
memben are suspended by u coin pu ruth oly 
straight single member ncur each end, mid 
metal sides support Unt strings which curry 
(lie xibmtllo mi inhere. PuUnts 1575000 and 
1575063 W Bartlioiomne, c/o Bur Zim 
Toy Mfg Co , 118 4tli A\l , Ntw York, N Y 
Prxi fob Stringer Inhthiim fivth —To 
which the tension muy be inereused nr ile 
creased at will without the use of tools of 
any sort. Patent 1570087 M O \\ ickcs 
Northampton, Muss. 


Prime Movers and_Thelr Accessor ies 

Valve. — \ rotary inixe, no constructed 
us to operuto us u (an to nruxuige the valve 
casing and combustion ill umber Patent 
1572085. C Y\ JU*Ilii, 1452 \\ 40ih St, 
Los Angeles, Cnljf 

LteHHK AllNli SXHTril FOB INTERNAL 

ColiUVRTloiv Pnoinkm -—YY hi rclia the lubri 
emit 1 h supplied in proportion to the speed 
ut which the engine is running and is shut 
off when the i iiglne uto|M Patent 1574410 
C. L Pow4.ll, Muwry City, Turn 

Rotaby Y'aixf -VMilch will ufford fnclll 
His fur con trolling udmisabm of fluid fuel 
to one or ninn i>llndem of an Internal com 
biistiou i nglui Put) lit 1570501 C t 1 
Fos« und D D lhljonch «_/o (' 1) Russell, 
518 Realty Bldg, Suvamuih, (,a 

KviINK—Hv tm iiiih iifwliiil) the stroke of 
the slide lultis iinko« In till with u plurality 
of cyltnilorn muy bi HlmaltniicmiHlj regulatiil 
to udinlt stenra Palint 1570830 \ 

Jnnlun and T M Bwmik c/o T M Bwunk, 
I^coiintu Citrus (’d, Li'Conto Flu 

Dynamic <Yiui*»VH\riiR—For iiho In con- 
nci'tloii with mull prime miners as engines 
of motor \ehirln4 til tern n ting eurnnt induc¬ 
tion nintom Ktemn turhliien eli Patent 
1578223 M J \V aclaw*. 040 E North SL. 
Rerlileln ra Pu 


_Railw ays and Th eir Accesso ries 

W*TKK (’on mn for Locomoti\i-8 — 
Which Is of Much n rlmnuter Hint it will 
be uiilumnlly npjilliablc to dllTimit slics 
und tyi>es of IncomotliiH Putmt 1575381 
A H Otlkerw, 700 E Walnut Ht, Spring 
field, Mo 

Rail SmucuTENKiL—W hich affords fa¬ 
culties for making nsc of a nlaHtcly slight 
fnrew to bend a mil of relnthely great rente 
tiuicc Patent 1578381 I*. \\ Raki>r, Gen¬ 

eral Dclhcry, Blue Rapids, Knns. 

ItfYOr CovstrlctIoN —In width tlm run¬ 
ning board and tbn roof sheets are combined 
to form a complete roof of a car, eliminating 
separate running hoards Patent 1581078 
A H Oelkem Chief Veeh Engineer, St 
TaiiiIs A Ban Fmncteco R It Co , Springfield 
Mo 


Perta ining to_Rcrreation 

Golf Appakati h — Whin by \urlous 
strokes of golf muy be prnctlevd ImlfMirs, mid 
tho \ulucs of a gl\m shot on n regular 
course closely approximated Patent 1374, 
500. E. L Burnett, 110 Lexington Axe, 
Now York, N Y 

Golf ('lib - Haring means whtrihx tin* 
head und tbn abaft cun be firmly and rlfi- 
ckiitly conneclwl without tin. urtNUHitv of 
whipping them together Patent 1575400 
C Sun tor, c/o Tho* Kpogh, 233 Broadway, 
New York. N Y 

Walrixo Toy — Adapted to wulk in sim¬ 
ulation of the unimai, or other object which 
the toy ts constructed to repremnt. Patent 
1576435 A On ml, RJdgeflrid, Conu 

AicrREuriT Devioe.—W Idrh may ho 
located in public places affonling amuse¬ 
ment, and requiring skill in the manipula¬ 
tion of a coin to secure a prise. Patent 
157811A. C Fleischer, 52 Van Slnderen 
A vc,, Brooklyn, N, Y. 


JlAHKtTRAU OkMc APFABATtrs,—Where¬ 
by it ahhil rcw.n>blJiiK all tlic plays which 
iHttiully tuki plueL In a guini of hiiNkilbull, 
may he played Patent 15701T2 J W 
Weuxir, 415 Culler Bl, Huhlgli, N C 
hNFRtlHlNU Appak\tlh —By wliieli Min 
oils inmimints (if the Hruis, ligs uiul body 
i tin he iffeUed to simulate rowing mid olln r 
forms of Lunlw. PutenL 15778(10 II T 
Bundnll, 117 \\i II Isjh AhriIin, Cul 


Pertaining to Yehiclrs 

SiMUMi Dixio —By nn uns of which tlm 
t|iiii 11 1 11 y of hand iliHlrihiitiil in front of tin 
wliinl^ 4-iiu lx. ngnliiUsl from tlie drixirs 
ut Putmt 157501MS U 11 (’only, 1J2J 

Mjd. Park B]xd , ( hit hk<> 111 

1'KHTKTOH MIR \ l lYlUOlUI Y H —III tUl* 
form of ii coxer uilupliil to oxerlio th liiugi 
of the IumhI to prexmt tlm eutniiict id mm 
Pnti lit 177Vi 10 M J Sehwiumk, i /<» 
Smith Ac W dd, *2011 MtK’iindleHS Jlldg, lion 
olnlu Tirrilory of rinwuil 

Y\lt — 1’or iiho on w'agoiiN niiiutnu ted to 
“hxiuli tin iicinl of rctlitLing tile i mss Motion 
at the jKJint uf wln>el uttiichini lit Patent 
1577004 V M kenned}, Clurrmlun Ark 
Si UlMi l'frHiu Ukmuxlr—F or rimoxing 
spring )h n In s from tlm frmit uvlis of Fonl 
‘urs with* mt mum mi. tin uxlt from thr 
eur Patent 1777517 \ 1 Mhrikht uml 

F L Mjatt, Box 327, Wouroi Lu 

Gi XIIKX1MHD -- XdiiptiHl to te nioiiuiid In 
front of tlx w indHliit Id to protect the ixi'i 
agninHt Him ruxs nod heudllghl glare Pat 
mt 1574800 \ T Kellogg ./o Tli. 37 xuk 

Co 1 loom 810, Iloiislon, f 17 xun 

lit MUX Aim 174 MIK tug Mo I OK Oil LlKF 
\ Milt l ts—llaxing nieuiiH for uutoinulli ullx 
faNtndng nr n mb ring uiotiunk'NM uioviibli 
gluxitl or other fruun h for xiIndtH Pate m 
1 7^*201 G JIuriir, 3 Rot dis Sublotot 
P i is Friinei 

Aimti\ii\ Rim k\u Tint Whhh mnv 
be quii klx diM|N»usl u|kui u xehulr wla**l for 
inking tin pla<s of u ill fluted standard pm u 
main rirc Patent 1577050 I, h W ii 
hums, ]huinn JJJ 

\t to \itxi HMlsr - Tor prexentiii^ nar 
ward iiiox i ini lit of u eur whin in opt ration, 
luirnnihirlv whin shilled or amsuding a lull 
Putmt 177il2ti5 8 Binugir, 29.1 Pmidfu Id 

ltd Broiuxilh N Y 

Sioaai Lxxir—1 •Njs'ciully disigmsl fur 
iiw hy tnillin olfict rs or drlxers of xiIiiiIin 
adapt eel to In aHMsmtul with the wrist and 
liiiml Puli lit 1570235 M M ( unninghnm 
Smith St Fur Itixkuwii}, N Y 

\i niMiuiiiJb SismniiT—Wlmh cim he 
mtutesl horixonlidly or xirUculh b> tin 
turning of n shuft i xteuding through tin (sir 
boil> Patent 1571050 II H. Mmitgomi ry 
824(1 NortliUehl Axi ( IhiniK, Mull 

Rim and Tibi Connihi eTin\ kik Vfh 
KLK W'lm-Ls—Winn by u tire hiixiug ii 
gi\m air enjimily will be ruimbh of siiKtam 
ing ii is Infix ely gnat load wilhnnl rupmn 
Patent 1774277 M T (7.nrox e/o 11 M 
Gro\e, R F I) No 1 Cnynhogu Fulls Ohio 
K\«(IM> Fmiai hi — \\ Inch •rnhodus a 
cutout readtls opi rod to is rmlt th« gnsiK 
In puns iHh*ct to the utniosphen m nddi 
tloii to the ordinurv muffli r Putmt 1776 
040 W C Dud c/» II D YoriiH ITuti In r 
Bldg, Pm hlo, Coin 

\l MI I ARY UllXD SrRINII-AVllii Ii mux bo 

easily at tiidnsl to the iniiln rond N[irnik of an 
nutouiohile to stiudx its m tion PntenL 

1770007 C A Riiwsi Mimi Falls Culif 
IUadiiuiit—I n whhh tlm Hkht itsdf Is 
hidden mid the rays dins ted downwenllv to 
strike tin roHil without Ktriking tin i}es of 
iipiiroiicldng drixen. Patent 1570035 E 
F Cipi>erly 208 Yota.note \\e, Sun Jose, 
Cnhf 

lte)\L)\HtIiLF - Of the dniihh bogh tyis* 
no ismstruptisl us to pinmt steering with 
hut little effort Pntent 1517103 M H 
Chun lull Hhnnn, 548 Hanel at Mhurv N« w 
South Withs, \ astral in 

St kino Ki mpensf for Vniit Lrs — For 
reNilimtlv nupijortlng the body of a xihhh 
on rlie (isle and replace tho umml xilueh 
Hpriugx. PuftMit T57(VK)1 A Uf Cowi n 
3120 Cspliiniulc Axe New Orleans 1*« 

SlCN - ( onxenlently nperuhh by tht 
drill r i*f ii xi hide to Indlcali Mh moxenients 
without dteturhing his control of Hie xihich 
Patent 1770530 R B Parker, WH So 
llhkf.ry St, Ottawa, Hans. 

DtartnoN Inpicator.—W ldeh mny hr 
4 N>vnhincd with the eustomary tall llghL of a 
vridrli und inditde a license plate holder 
Patent 1577111 A De Volaseo, 2317 W 
6th SL, Tam Angelos; Calif 


Automobile Awning —Which may be 
attached to thL windows, and removed at 
will to shude the tyits from thu mm ruys 
PutenL 177688a U II Y\ illiiinu, c/o R L 
M< Donald Mfg Cu, 12th St & Penn St, 
Box 1177, Kt Joseph, Mo 
(Y>viiiimj> Fahtknkb and Hanoi k fob 
\i LoMonrij I tonus—('ouxuilcntiy gnjiped 
to HimultuiiLHiusI} n Iei l*h ih' latch und opui 
the door IhiHi ortiammtal in iipppiinince, 
Hiniph Hint ihirubk PuUut 157811H. P IT 
(■u'lkius, 1207 (trnhutn llldg, Jacksonville, 
Fla 

UtntLToR. For automobile headlights 
adapted in dirn i Hu rii}N of light so that 
pnn tu idly all xxill illuminate) the roiulwuy 
without jiniduclnj, ohjiK-lloiiablL i,lan* Pat¬ 
ent 1578679 J G Duxih, e/o L L Thai 
sin mu r, 1108i*_ Ciimp Rt T la 11 as, Texus 
\ stink ill i ii xiN ton Motor Vliumln — 
\Uudu*d to tin uiiIh of a ImiR poftltioncd 
through flu filly tranuxerNl} with the trLUil 
of a tin. Putmt 1777474 (' <■ Driacher 

and C L Ornsoii c/o Orriwm Sabs A 
Hi run, \ ilia (.roxi, III 

KirCTHU vil Y llVArfn HTI- V UINli W IIVFL. 
\p|dii*d to lntcriuil iHirtinuu of (hi rlin, 
ho tliat hi at may bo I'owlurtcd throughout 
tin dremnfi ri iillul porflouH of the hntnl 
grip Pate nl 1777987 Y\ D Hohwenk, 
Box I'M, 17 rmlnli Muh 

Traci oh —II axing a novi I nrrangermnt 
of an an h nxh uml draxv har hx mennu of 
whU.li ilthir mltixulliig or plowing imple- 
(mills imi} Is dniwii Putmt 1778479 If 
\ Hte wart mid F 1, Holt, 369 L Ix-ontcr- 
d ile Rt Tullalioinu 'I’mii 

P.K\kv_— Fi*r i i hi on antmiiohili h nr other 
w hubs (iigiiirs ii ii r| miielmii rx utihxing 
hruke hIioi i niHti ml of tin. onlinarx brake 
bund Putmt 1779160 W Friim r jVobhs 
Ft rrv \ 7 

Htvkiim Post vor \i roMoimt-H Tliat 
will 1 m nmri ronxeinmt to li iinlli than the 
lN»srs onllmirilr iinimI, ami will prmhfe hitter 
baking inuiiiN G R Ihrr Hanto Mnr 
garitn, ( nllf 

r PM.xrn4 Sb VAf-—W hu h uffonls n sfrlk 
lug imlii alioii of 4 linii^i s hi (he rati or 
dirietion of nmtimi wliiih tin drixi r itih min 
to make Patent 177S416 F rider M17 
I Niiiifiliun Vxi , Hr lumpli Wo 


Lkslgna 

DlsJi n vob v (7i xt Patent 00571 T 
I>ax is i/o Frunkliii Simon A Co, T8th Sl 
A nth Vx l Nm Wk \ 7 

DrsuiN fora Coxt Pate hi 60572 T 
Duxih e'o Fnmklin Simon A To, ,Wth Ht 
& 7(h \xc, Niw lork, A Y 

Drsiu-v kuh \ Dress Palmt 60573 T 
Duxih i/i» Franklin Hiinmi k (u, 38Ui Sl 
A 7(b ill \rix lork A \ 

Drsn n KiH a Dress —Pntent 60574 T 
I >ii x in c/o Franklin Simon A Fo, 3Slh St 
& 7th \\t Aiw Y'ork, N \ 

DeMi.n M)B K Tr\THF Fvhbic.—P otent 
60600 it Hdux i/o Wax Kimrnimi A Lu., 
45 la*oniirdSt, Aiw York N Y 

Dijui n for 3’i\niE Funtie -Patent 
60610 R Sc In 'i f/n Wiix Kaufman A <^o , 
45 Irfiuuinl Hr, l..rk, N Y 

DvsbJN fob an Aptomohii f Fuiweb 
\AHF Puli lit 60681 1> W'lller c/o W(M 

well Wfg f7», 68 Grand Hr, Yew York, 
N 7 

DVKtlN MlK A 1 *BINTFn FVUIK — PRtetlt 
60671 It Sclnx, e'o Nnthaii H Rich A 
Bros., 146 5th \xi Ni w 7 nrk N Y 
Dkmh n >or \ Drfkk — Patent 60687 T 
Dux in, i /» Frnnkhii Simon A Co, 38th St¬ 
ic 5th Axe , A.w York, \ Y 

Dtsn N FOR V Ti-NTIIF FaUUF OB THE 
IjiKt —Pate nt (10606 C S Fowler, W eat- 
erlv R T 

DfnkN toR W R-VPFINll Paffb.—P atent 
(OT727 U Wirtlulimr c/o Cohn Hale Max 
(o 03 Franklin Ht N. w Y’ork \ Y 
1>1-HU N ►’OR A Stou - PutHllt (HV731 W 
F Mien c/o Allen Mfg Co, Nushvllle, 
Tiinn 

Dvjxion for a Rinu ob Sim it ah Article 
-P almt 60800 B Ydl, 035 St Nicholas 
Ave >7 w York N Y 

DrJUl N FteJt AN klJ-LTBJC LimiT FlNTl.BE 

Pntent 60707 E J 1 betxnniiin, 834 So 
1 igm roa SL, Irfvn Augi lea, Cul 

DthliiN F(>» a Liqi n> 1 >Isp>nn»b. Patent 
tWHttl YV A Hehut* t/o ilotnx Co, 380 
I UTd St Ni w York, N Y 
l>fSHN wm a Lamp Mofntino Patent 
60008 A J Kollman, 200 E 09th SL, New 
York, N Y. 
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Our Book Department 

He hove only to compare ike Mailing time of the present-day tram - 
Atlantic liner with that of the good ship "Nina” to fully appre- 
natt how closely STh tM has brought the world together 

Elc*mrni* of Steam and Gh Power Engineering by Potler $290 

11n |inni iplrs underlying iIil coin* itul lion am] operation of steam 
and ga« power equipment ( dvith suam engines, steam turbines, 
luUrual combustion engines ami gas prodm (rs 

Handbook of Engineering (sienna and rleetrieal) by Tulley , , 7.50 

Fliree volume edition ( overt practically Lvery contingency that 
I lie steam or electrical t ngnu'cr will meet and In addition smm uf 
the practlial qiin*tion* (hat rnginom are asknl when applying 
for a license. 


Steam-Engine Principles and Practice 
by ( rnft 

Information that oj* rating rnglnccrs 
and plant HU|ierinli ndrnt* require con 
ceming steam engiiiis Assists in the 
selection opr ration tiire ami repair 
and how to improve their economy 
Steam-Turbine Principles and Practice 
hy Croft 

Gives the opt rating engine* r plant 
hup< nnlrmlrnl nr manager hui h Infor 
malion oh is necessary to insure hiic 
restful mid pi uiioinn id operation uf 
steam lurhlnes and i«» make a wise 
dunce In ihe pun base of a turbine 
Steam Power Plant Engineering 
hy ( ebhanlt 

An exhaustive in aline covering every 
phase and suited alike for text bonk 
nr refereiue work A valuable bib- 
lingnydiy of current literature for 
each chapter 

Practical Steam Engineering by Moyer 
A home study course for men pm 

f loyed In Migine and lmiler rooms 
airly elenu ntury in subjerl matter, 
but sufficient theory to explain oom 
mon causes ami effeets In aleum engi 
nee ring. 

Steam Power by Hirslificld Ulhrlght 

Written for use by firemen ollem and 
uperatlng engineers who desire to be¬ 
come familiar with the principles pnv 
erning the apparatus they use The 
entire text baa been recently reviewed 

Ijocomotlvc Performance by Com 

Details the methods used and the re¬ 
sults of testa on locomotive* made in 
the engineering laboratory at Purdue 
University The author is eminently 
fitted to prepare such a treatise 

AU prices postpsdd 

Engines of High Output 
By N B ftioerd* 

A consideration of the thermody ( - 

nantlc as|»c«t of highspeed gas engines , 
aa to possibilities and lmutallons, a *7 

eontmversial subject whirh needs just jJJ 
such frank treatment as this is. Pub- ^ 
lluhril by M.cilon.M A Lhiu. IZSO 
postpaid 


JAMES WATT 
17J6-1819 

Many of the tkinp we have 
beard uc pure settoa 

tor uimpk *c lli remember 
the Mary ii bow he ukkJvcJ 
ibc puwtr if fiL^m hum wutcb 
ms In* mother • kmL boil pun. 
be non At in fjrly agi jamrs 
father but bu furiune through 
uruucu.Mful speculation and ifie 
youngsur vni lhrmtn «*i but 
own rrsnuriri H« nude ho way 
(u London at the sue uf nine 
tun tu learn the hiiiiicm of 
philosophical inurumriti maker 
remaining Lbcn. twelve mortiu 
ihm owing to ill health rc 
turned lo the place nf hU birth 

(jattunk Scut land He atitnpt 
td to establish hinmIf in ala 
nmfcaiiim in Llmibiw but ai he 
had nut finished nil trade was 
not allowed tu Bicaun at hia 
friendship wirh Prnfcianra of 
( lugow University in 17)7 he 
u,ia mark nuihimaiKal Inrtru 
nunl maker to Uil Univiisitj 

He itun hremnr Interested in 
Thituu* rfiucuiiun* mam cn 
sine wliuh «ui at (hat tlmi 
ihr rm«i advanced type and waa 
(iu-d auU.tr fur putnplni water 
The. liutuiv uf how he worked 
1*1 the MinHCl it tuo tuns tu 
rrlale hire hoi enough to aay 
he at cured hu brat patent m 
rhu pai»-ni inlrmhiod 
the follow ins (raiurra iy*i denser 
air ihidiii luhricaicd pialmi pack 
ma ihu*.d cyliniki cncaaed 
cylinder in nun conduct ui| na 
icrial and (be steam racket 
Owing id fasnual dlAiuliurs he 
WJI forced to temporarily aban 
don this work and took up aur 
viymj t» comma unite well 
known In the civil cngmrciing 
held 

In 1771 the firm tf Boulton 
and Wait wa* formed in Blr 
mingham Thi* <. mliitialion wx 
a viry happy and successful 

While watt not the dis- 
euvenrt of steam power he ft 
the inventor at sun? of the 
principal feature* of I be steam 
engine of tod»T and Its ptraeni 
hi an sdva/Kencm owes much to 
him 


General Physics 

By n L FstUfr 

Prof Phyalcs, Stanford 

h r r«rw4i 

Asso. Prof rhyrics Columbia 
X. g Drew 

Asso. Prof Phyalcs Stanford 
While atlvancrd and corapn lirnsive in 
scope, unusual details of practical appli 
cations with diagram*, are noted Pub¬ 
lished by The Century Co $.190 post 
pud 

Nrw International Year Book 

H T Bade. UMsr 

fevering thn year 192S, Important 
ronoidcra lions autli as the further pnlili 
■ al readjustment of turopr Aeronaii 
ties. Evolution V* I ninny etc arc sue 
rinclly glvi ii Crons nfen nr«»* aid ma 
tensity An invaluable rtfrrinee Pub¬ 
lished hy Dodd, Mead & (i> $690 
postpaid. 


Quotations, Proverbs and 
Household Words 
ByW O Omaha. 

Containing nearly 45,000 references 
from authora ancient and modern, this 
indispensable reference should he in 
every llhrary Published by G P Put 
nams Sons. $6 20 imatpaid 

Evolution 

Br J C kerr 

Prof Zoology Unlv of Glasgow 
Frankly stuted lobe a personal sketch 
of the development of rlemenlary hiol 
ogy the author interestingly develops 
the fundamentals Further study is in 
dlcaled where applicable. Published by 
Macmillan Go $3.65 postpaid 

Temperament and Rare 

By 3 D Port Ma, St g. Mfsck 
An Investigational study of rai ial pay 
chulogy from a sociulogiral standpoint, 
with many interesting illustrations of 
comparisons Published by Richard G 
Badger $3 15 postpaid 

The Tide 

By H A Nmrmer 

U 8 Cos hi and (iwdetlc Survey 
A compendium of the information on 
this subject written for the layman in an 
interesting and authoritative style Pub¬ 
lished by D Appleton & Co $2.65 
postpaid 
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Your Car- 
Born of Fire 

Lakes of steel, fifteen times hotter 
than boiling water, are darning with 
sun-like brilliance in Timken elcdlric 
furnaces You dare to look only through 
deep blue goggles. You see in process 
the world’s largest output of clcdtric 
steel You see the making of the metal 
that makes Ttmken-equipped cats 
and trucks more economical, more 
capable, more enduring. 

Only the famous Timken "daylight 
steel mill” produces Timken Bearing 
steel It assures you of finest material, 
right where the motion comes, in 
transmissions, differentials, pinions, 
worm drives, rear w heels, front w heels, 
steering pivots, and fans. 

Timken steel, together with Timken 
Tapered design and Timken positively 
aligned rolls, provides highest working 
capacity without excess bulk. No 
complication or compromise is required 
to care for "thrust”—sidewise forces 
Therefore Timken-equipped cars are 
also better in design; more simple, and 
more accessible. 

All the Timken advantages can be 
yours,for they are built into 90 5^ of all 
makes of motor vehicles in America 

THF HMKLN ROIXtR HLARIV. to 
C A N 1 O N , OHIO 

TIMKEN 


Tmptrtd 

ROLLS* BEARINGS 


fr<Rtc* tefl* AMU* by H Kn 
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Electric unloaders taking ore from ship 


Nobo dy lifts anything —nobody sweats 


s aid Sir Erneat Benn, an eminent 
British publicist, after a tour of 
America’s industrial plants. He 
was deeply impressed with our 
vast investment in labor-saving 
machines. 
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Traveling crane 
carries hot steel 


With this machine 
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Electric hoist 
handles coke 
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Electric charging machine loads open hearth 
steel furnace 


elec tr o magnet 
handles pig iron 


There are in America indus 
tries so vast that each would 
need the man power of half 
the nation if there were nn 
machines such os these with 
their General Electric motors 
In every step of manufacture 
mining and forestry through 
mill and factory, motors do 
the manual tasks with great 
saving of men and money 


For each of the five uses shown 
above, industry has hundreds of 
others in which electric motors 
are helping to increase produc¬ 
tion by doing the heavy work 
Such ingenious machines to 


save men’s labor are constantly 
increasing in use. And, wherever 
electricity is broadly applied, 
the worker’s day is shortened, 
he is well paid, and he accom¬ 
plishes much. 


GENERAL ELECTRIC 
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Guesswork—or Science? om on. imHAustmmu* 

Frond* A. Tondorf, S.J. A NEW AUU FOR THE GOLFER 
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don't overlook the part 
you cannot see 

With the telephone system u with an iceberg, 
by far the greater part is unseen. The instrument 
on your wail or dealt calia into action vaat equip¬ 
ment, «U of which had to be produced to a standard 
of accuracy rarely found in industry 
Whether it is the making of your Bed telephone, 
or the wires and cables connecting it to the central 
office, or die anaae there of da tnhuttag framea, 
relay racks and that marvel of intricacy, the switch¬ 
board—here a a mark which cafla for the akiB 
gained through long Itynm ot 

From the buying and tewing of the raw mate¬ 
rials, through every atep of manufacture and 
inspection to the finished apparatus, further, to its 
delivery on regular or em erge n cy order—and even 
to switchboard installation — all this ts Western 
Electric's responsibility 

And through this responsibility has come during 
forty four years an ever increasing opportunity of 
service to the American public 


fmrt if tit gnat Mum fmrri 
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Still he wouldrit believe 
it was Sheet Steel 


can uh u **» M 

admire Spilled 
l *e i fum e and Ink* 
do not m* r the tc- 
flurtng beaut 7 of 
Sheet Steel fumV 


□ 

JLs 



It happened in a Pullman 

Two men were talking about the 
safety of all-steel cars 

“And notice the beauty of this in' 
tenor,” continued one of them 

“Oh, this intenor isn’t Sheet Steel,” 
returned the other “It’s just the 
extenor and frame that's steel." 

Even the conductor and the brakeman 
couldn’t convince this man that Sheet 
Steel was under the beauty of the wall 
coverings, berths and furnishings 


Yet Sheet Steel is used for products 
that require far finer workmanship 
than is demanded by Pullman Car 
intenors You will find Sheet Steel 
beautifully shaped—welded into the 
most graceful furniture for home and 
office Its great strength allows the 
designer to work unhampered Fin' 
ishes can be baked on to endure 
through a lifetime of use These fin' 
ishes resist spilled perfumes, ink, 
acids — even a lighted cigarette 
can bum itself out without a trace. 


There are many products that can use Sheet 
Steel to advantage—to add enduring beauty, to 
reduce weight, to increase economy m first cost 
or m use. Manufacturers and designers should 
study the possibilities of Sheet Steel for use in 
fabricating their products An interesting boo\' 
let. The Service of Sheet Steel to the Public, 
contains many suggestions. A copy mailed 
on request by the Sheet Steel Trade Exten- 
sion Committee, Oliver Bldg., Pittsburgh, Pa 


TEC 


This (rd&'marltitffnciledon |dl- 
vdnixtd Sheet Steel u definite 
insurance to the buyer that every 
sheet to branded u of prime 
quality — full weight for the 
gauge stamped on the sheet - 
never less than 10 gauge— atiJ 
(hat the gahumemg ii of full 
weight anil quality established 
by ihc Sheet 3ted Trade Ext en- 
sinn Committee j pet i/ica turn. 






FOR.' SEKVICE 























82 SCIENTIFIC AMERICAN AUQUBT, 1926 



America has its aristocracy of intelligence and culture, of achievement and wealth, 
of taste and talent Every community has its leaders of thought and action. And 
historic Washington—drawing its leaders from every section of the Union—-is 
representative of the aristocracy of them all. 

There in the world’s greatest capital it is natural to find Packard cats honored 
by marked preferment—now as for a generation past. That five of the distin¬ 
guished jurists of the United States Supreme Court own Packard cars is but an in¬ 
dication of this preference among those whose taste and Judgment is unquestioned. 

The list of cabinet members, senators, ambassadors and congressional leaders 
who conslstendy favor Packard with their patronage reads like the roster of an 
American peerage. Packard could ate no stronger credentials. 

PACKARD 

ASK THE MA N WHO OW^NS ONE 
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CORRFCT 

S OME interesting sidelight* wcrr de 
vfloped by our retrnl question as 
to the highest number that ran be ex 
pressed by three dip its Many answers 
to this problem have been reeeived 
quite a number of them from well 
known mathematician* L\tn these arc 
not in entire agreement The consensu* 
however, is that the correct answer is 

9^ 0) the equivalent of 9 raised to the 
#17 420 489th power a number which 
would require over 27 years to write 

VLIOCirY 

H TRE is another problem of a differ 
ent kind There is no catch” in 
it When the Chicago C mcinnati Pitts 
burgh I muted crashed into the station 
ary Pittsburgh Washington Express, in 
Pennsylvania on June 17, killing some 
fifteen passengers, the two heavy loin 
motives of the moving train, backed by 
nine Pullmans, telescoped thne steel 
sleeping cars their full length These 
looked as if they had lieen ripped open 
bv T N T or by a giant can opener 
Uow does the energy delivered by 
this heavy train moving at SO mile* per 
hour compare with that of the shell of 
a sixtren inch U 5 Naval gun, striking 
at a velocity of 2000 feet per second, 
assuming the train to weigh 1 200 tons 
and the projectile 2,100 pounds 9 
Before calculating, record your off 
hand guess or estimate—it will prob 
ably surprise you afterwards 

SOVIFIS 

YY7HAT a bizarre picture of condi 
” lions in the world of science in 
Soviet Russia one gets after noting sun 
dry evidences that reach this country 
from the confines of that hazy pseudo 
civilization The Sovul government, 
having suppressed all public display of 
religion, is attempting to exult scieme 
in its plate True, a little serious scien 
tific work is now being done in Russia 
In the meantime science lues in rag* It 
was indeed a little embarrassing ” w rite* 
a noted British scientist, after a visit to 
Leningrad, “to meet men of refinement 
and learning whose trousers were eked 
out with Urge and unrelated fragments ” 
The Soviets will find that elevating 
science is easier than extirpating rehg 
ion Science is based on the rational 
faculties, while religion is an emotion 
deeply pUnted in the human heart 
where it took root a million odd years 
ago, probably aa magic There is room 
for both religion and science It is 
theology, not religion, which quarrels 
with science History shows that the 
ology always loses, always retreats 
somewhat, “digs in” again and absorbs 
more punishment. It never learns. 


In This Issue 

How Do They Know? 

At the \ery name hour of an earthquake scientist* the world 
over know when it happened, how tar off and where Oic 
interesting part of it is, they are prat tic ally always right 
How do they do it 9 On page 90, one of them explains how 
simple it is 

Controvergy 

Lot* of people find it diffit ult to comma themselves that thi 
remarkably advanced Mayan civilization could have been 
originated by the American Indian* They mu*t havt hor 
rowed it from the Old World Dead wron^ say most 
authorities On pat 1 81 one of th<*< authorities drives a 
spike in the Old World origin theory 

Science and iht Golf Ball 

A notid *uenti*t lias bun putting golf ball* through some 
revealing scientific tests Ht finds they could be improved 
a lot—if wienie were railed in to help For example they 
could 1 m made to dnvi farther Will tvtrv player soon have 
golf ball* built to hi* own ‘.predications * See page 106 

Down in Davy Jonet 9 Locker 

How would you like to sit in a comfortable 10 /y little room 
at the bottom of a sunlit tropical sea, watching the fishes 

f jide by and studying an ever varying panorama of lorallme 
ife' Read Dr Miner’s vivid narrative on page 87 and you 
will believe you have actually been transported to the bottom 
of the bc« 

MORE THAN 200 PICTIRLS 

Complete table of content s util be found on page 159 


For Next Month 

The Pole—“How Did Byrd Know He Reached II?" 

The sun compass, the drift indicator and the bubble sextant 
guided him aaurately Very good, but how do these insiru 
meats function 9 Next month they will be explained and 
simply too 

The Oldest House in the World 

A noted British arthaec ogist has diwovued the wooden re 
main* of o human habitation buried under atnta of earth 
nearly a million year* old What this find Mgnifieb will be 
told m our September issue 

A ext, the All-Metal Dirigible Airthip 
Government and other expert* have been haid at work design 
ing an all metal airship Now it u alx ut to be built for the 
Navy Its completion may herald a womb rful advance Read 
about it 


Other articles on, The Norfolk Islanders The Level if the 
Great Lakes Hie United States Iighth>u*e Service Plants 
Hiat Crow in Airtight Containers A N w Fxprets Cruiser 
The Gennadeion, The Sen ns r Dam Conservation, Radio, 
Astronomy 

MORE THAN 200 PTCRRFS 



There is one beat way to heap m touch with 
the leaden m the world’s progres s by < 
sbteody reading the Scientific 


$4.00 firings tha Scion tific American 
to yom for one whole year. 


DINOS41 R'y 

O NLA the t tin e day in passing 
through the ri ptih hall of the 
\n eri an Mum mn of Natural Histoiy 
wc saw a lit adlcs* *kch ton f a dinosaur 
being moved to om of tin great gal 
hriis It wh* a wend *ight to hcc this 
relir of ancient life being moved along 
gm n c rly bv a modem dec trie trie (or 
Iht sight wti* so fantastic that we got 
our artist busy On the cover of this 
i*huc you bee the result 

NONSFNSF 9 

T HF United Stale* Chamber of Com 
mem say* that American manufai 
turn's arc spending ah ml ITS 000 000 
a year on re*carch This Mem* like 
quite a 1 it of money espctnlly *inie 
most of it sinks out of sight at least 
for a while But the Chamber also 
estimates tluit in the long run this *anu 
investment save* the manufacturers 
$500 000 000 a year 1 

The trouble 1 * in most cases that it 
is a littli hard to irate the savings bark 
to the investment the routes through 
which they are made being rather m 
direct Thus the old lime manufacturer 
either refused to throw away good 
money on such nonsense* as hiring 
high salaried men to play with a few 
test tube* of chemii alb or if he grudg 
ingly spent a little on rescan h he 
wanted to *ee the n suits at oner Now 
adnys however only a few hold out 
agaiiibl the modem research trend Re 
search pays trcmnidous dividends 

WARNING 

a \\ F you ever noticid that the noise 
if a moving train i* muih louder 
when htard fiom the side than when 
heard from in front or back of the 
Iron' The nasnn is piohal Iv to he 
fnind in the action of the sound waves 
from iht various |»arts of the train 
whuh intiifrre with one another as 
they flow away at right angle* to the 
track liss than when they pass down 
the length of the track Recently a bus 
load of school children was struck at a 
railroad er swing Although thi driver 
stopped stood on the track and listened 
he was unable to hear the whistle of 
the approuilung tmn although it had 
been soundid Dr Foley of thi l m 
w rsitv of Indiana attributes this in 
audit ilily to the interfirimi if the 
dome and the smokrMack and it u» 
suggested that the whistle should be 
placed before the smokista k tml m 
fnnt of a parabolic refle t r to e in 
centratc the sound and prr | t it t the 
front The ldi i ii w irtl neful study 
and experiment hy railroi 1 offii iah, 
who are as anxious to avi id crossing 
accidents os are the drivers of motor 
vehicles 












This JONES-WlLLAMETTE 
BEARING has run more than 
a year without re-oiling 

Here is an 8-inch shaft* turning 240 revolutions per minute, driving a 
1000 K. W. generator In one of the hydro-electric plants of the Portland 
Electric Power Co, Not only has the bearing shown given continuous 
trouble-free service since it went into use over a year ago (May 15,1925), 
but excepting for the initial filling at the time of installation, with two 
quarts of oil, no oiling has been required. 

The oil-tight, automatic oil circulation principle on which Jones-Willam¬ 
ette Bearings are built, is the secret of the remarkable records they are 
making in many lines of industry. They effect remarkable savings In 
oil consumption, they greatly reduce power losses due to friction, they 
eliminate the damage to product and the fire hazard due to leaky bearings, 
they cut labor costs, both for oiling and service on bearings, as well as the 
far greater losses from forced shutdowns due to bearing trouble. 

If you build machinery—if you operate a manufacturing plant—you 
should have full Information regarding this latest development in bearings. 
One or two Jones-Willamette Bearings Installed on your own machinery 
will tell you the story. Write for engineering data and descriptive literature. 

Willamette Iron & Steel Works, Portland, Oregon 


Monsrinock Bldg., San Francuoo 


L. C. Smith Bldg., Statcl* 


Bearings 



















PROF U & HOPKINS THE ONLY AMERICAN WHO HAS DISCOVFRED A CHEMTCAI FLLMENT 


How Professor Hopkin* of the University of Illinois recently discovered a m ip chrmtcal dement uhick h* has named 
llhnum (from u IUlnots**) is one of the truest romances of science Professor Hopkins did not merely stumble on 
rlltnum, nor was the search an unguided venture lUtnum had long hern predicted Mendelrrff, a Russian chemist, 
had arranged the known chrnural elements in a sequence which strongh suggested the number and nature of those 
which were still missing Moseley, a brilliant young British scientist uhosc life a fateful Turkish bullet extinguished 
at Gallipoli, formulated a rule which shoved that element Number 61 had still to be identified In monatite sands 
which supply the rare earths used in gas mantfes, containing elements Number 60 and 62, Professor Hopkins dehber 
ately searched In the ultra-violet are*spectrum of these rare earths hr found the. predicted lines that ulentified the 
previously undiscovered element, and X ray analysis confirmed his brilliant discovery 
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Rebuilding the Roof of Rheims Cathedral 

It was a < onflngration, raustd b> shell fire, that did much, if not most, of ceiling) from the weather. The sharp pitch of the roof was for shedding 
the damage to Rhi inn Cathedral The outer limber roof was entirely the snow freely. Here we see the new and lighter roof. Note the timber 
consumed The old medieval roof wus built of massive rafters, heavily anhes beneath every fourth rafter for carrying the load. Thia method 
braced together Its purpose was to protci t the stone groining (arched provides a lighter and stiffer roof, allowing smaller timbers to be used. 
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The \Killiambon Undersea Turn- in Use fur Sihmakini E\i lorahun 


A Trip to the Bottom of the Sea 

Hunting Coral and Studying the Living Beings of the Sea Floor In a Submarine Fairyland 

By Ralph UaUlo Miner 

Curator of Marine Life American Musrum of Natural lfti«(or> 


IHF. American Museum of Natural His 
lory sends its exploiers to litany strange 
quartern of the earth Early m 1921, 
it gave ihe writer the unusual commis 
—— 1 sion of making a trip to the bottom 
of the tea to rob Da\y Jones’s locker of some of 
its treasures, no that a replica of a living coral reef 
might be erected in its new Hall of Orean Life 
Out of the way places still conceal many natural 
set rets, and expeditions have been undertaken to 
wrest them from desert and jungle and other mac- 
(fssiblc regions of our land masses but to pene 
Irate the depths of ihe ocean and study the living 
beings of the sea floor in a task that presents its 
peculiar problems. 

The Bfaurre Fleet Seta Sell 
However, most difficulties hate their solution So, 
about the middle of June of that year a strange 
fleet sailed out of the harbor of Nassau, in the Ba 
llamas, bound for the remarkable coral reef that 
parallels the eastern shore of the Andros Archi- 
pelago. 

The diversified vessels composing this fleet were 
strung out in a long line fastened to each other, 
stem and stem. First came the Lady Cordeaux, an 
ocean-going steam tug, belonging to the Bahaman 
government, lowing behind her the Jules Verne, a 
peculiar looking iraft, consisting of a barge with 
a long, low cabin surmounted by a turret, containing 
the Williamson under-sea tube, an ingenious ap¬ 
paratus for investigating the sea depths Tied 
astern of Bus vessel was dragged a pontoon, con¬ 
sisting of two, narrow, box-like floats fastened 
parallel by cross-beams and spanned by a “scissors” 
derrick equipped with a ten ton chain-hoist. Next 
came the Standard, a forty-foot gasoline yacht, he¬ 


mp towed to nave motor furl, while behind lur w< re 
strung out two smaller but powerful motor boats, 
oik- of them a convert* ul lifeboat, and two dinghies 

The sun was just setting as this remarkahh pro 
cession rounded the western end of New Providence 
Inland and steamed out upon the Tongue of the 
Ocean This arm of the sea, winch extends he 
tween New Providence and the Andros Archipelago, 
in a ihdiisand fathoms de<p, and is often Joshed to 
fury b> sudden storms Under “Utb urcimislunres 
the coral barriered roast to the westward is a deadly 
peril, and would hove endangered our string of un 
wieldy craft, hut fortunately on this night the full 
moon rose oxer a calm s« a and flood* d it w itli m1\i r 

Our sixty mile voyage was made in safely and 
at dawn we were lying outside the entrance to Man 
grove Cay. Close at hand the long line uf snowy 
while breakers marked the location of the reef, 
while beyond, across the strip of quiet lugoon, 
stretched the low coast of Andros, plumed with 
coconut palms and rising abovo the dazzling while 
line of sandy beach 

At the lagoon entrance the Lady Cnrdruux dropped 
the tow line and headed back toward Nussau In 
the calmer waters of the lagoon it became the task 
of the good yacht Standard to lake up the tow, 
aided by the smaller but energetic \autdus We 
were just in lime, for now the trades l>egaii to blow 
in ever increasing strength as the sun rose higher 
We could feel the force of the incoming waves as 
we sailed past the breaks in the reef, in navigating 
the channel of the lagoon 

At Mangrove Cay, beneath a spreading almond 
tree, we met the Commissioner of Andros, Mr E 
W. Forsyth, an Englishman of Bahaman birth, who 
rules over two thousand blacks in the name of the 
King of England. This gentleman courteously put 


himself at our disposal us guide to the tortuous 
(huuneW nnd reef* of Aiidro*. I hrough his aid 
and ndvici wi look up our htadquailers in the lee 
of a beautiful, \erdure crowned islet known as Little 
folding Ca\, situated on the \iry lint of the reefs, 
about fivi milei- to the northwest of Mangrove Cay 

The shi llercd side of this island boasted u 
r resti lit shuped mivi with sandy heath, furnishing 
an admirable amhorng* for our fleet Here we 
cstublinhi d our work lent!- The Museum men slept 
on the yadil and ale on tin dot k of the bulge, on 
wlutli was located our kitchen and the living quar¬ 
ters of our native inw nl fourteen husk) helpers. 

In (.ool. Waving Submarine Foresis 

The Museum expedition.in force consisted of the 
writer and three artists belonging to his staff, namely 
< bns OJhz n, artist and modeler, Herman Mueller, 
a skillful modeler in glass and expert preparator 
of rorals, and Dr George H Childs, a stienhfit 
urtisL Last, but by no means bast, we were accom¬ 
panied by the well-known and ingi ihouh expert on 
under sea photography, Mr Y meat Williamson, 
whose father is the in\entor of the undersea tube, 
Ihe famous “hole m-the sea ” This essential part 
of our equipment has iieen adapted bv the son to 
motion picture photography, and, by the courtesy 
of the Submarine Film Corporation, of which Mr 
Williamson Is general manager, the entire outfit was 
put ut our disposal under his personal dimhon, 
for the purpose of investigating the wonderful 
Andros reefs 

The outer side of Little Golding Cay is con¬ 
stantly assailed bv breakers dashed against it b> the 
steadily blowing trade winds, so that the exposed 
coral limestone is eroded into fantastic pinnacles. 
Immediately seaward of the islet and to the north 
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and "oulh sire U h ihc reefs At low water the branch 
ing lip* of lh< 1 1 \ iii n n»ril trees are visible just 
breaking llie TCMliss sinf«ie B) **ullmg ptnlously 
close to thru sc i rind floods in i native sponging 
]>o it it is |i jssibli by iih ails of a Halt r glass, to 
look d ho into tin sc i gardens through the tops 
of I lit si nv loitst 

The ml r nms upvv ird from a plitforni of coral 
dftritus d >ul liftim to thut> feet lielow Inc water 
Mirfne I his irregular sea floor shi Ives pi idually 
Man ird fir i fi h hundred )ards and tin n abruptly 
dioj s is a submarine pirc ipici to the bottom of 
the lon r ue of thr Ok in sit thousand fee t deep 
ll was our purpose to studv the outei -lde of the 
i oral bairn r from this submei^td p] itiorm, us well 
as to obtain heic the sjmi miens undid for our 
mu sc him reproduction f the reef 

Silling on the Tloor of the Sen 

On the next compnritivelv lalui duv wc towed 
the Jult t Itrm i utside the rrtfs uml utoorid it 
i lost to tin flout of n luxuriant portion of the bar 
riei bv me ins of an amhor with cli tin cable thrown 
to windwaid I Ins kipt it from drifting agunst 
the reef I wo c ther umhois with hi aw rojw* tables 
weie e irried out iisjmi Iim I) to the north and south 
Bidrs of the Imigi to knp it from swinging from 
aidt to suit Nt xl I he suhmnnm chunilxr with its 
tube was lowered bv means oi a (hum hoist through 
ft well within tin iab it, just undi r thL towi r nlread) 
referred to 

The chunilrtr is sphnic il in shqx and about fivr 
fret in diameter with a plan r l i*s window an nidi 
and a half thick At the lop of (hi dumber is i 
circular o|nriing to thi run of whidi is Imltid thi 
flanged bottom of the atiordumliki tul* through 
whu h i lit i hiii ( is gained to the ihimliei This 
lube is built in sections mide up of a summon of 
flat iron rings iomiti lid to P ilhti bv i double livei 
of <oIlnpsil|e hinge like links ol In is-, Outsidi 
iho Jinks are altcrmlc laveis ol iiiIUi mil lauxas 
to eomplelety exclude the wall t 

When thi diainLw i w is lowned to tin leijinird 
depth and all was in nudities hi ilimlHcl down 
inside the tube using the inner cd r is of the rings 
os a luddt r, until wc enteied the churnhe r Thin 
two or ihrie me n could sit comforlal Iv r i/mg out 
through the polished plate gl iss of the window at 
the wondi rs of the deep, just as if siltirv on the floor 
of the m i 

It w is probably lh< first time thnL scientific 
Workers had evti looked at the outside of a barrier 
reef from thi wh bottom and it was a sight nevei 
to he forgotttn We seemed to lie linking into an 
enchanted fonst of trie* that had heen turned to 



A SUBMARINE ARTIST AT WORK 

In the bulboufend of thr undtrveu tube thtn is plenty of 
room for an artnt to noth at for \tftinp up a motion picture 
or other camtia fir i ub a photography 


stone lh<y rune above our he ids lo a height of 
hflfcn or twenty fet t their gnarled and twisted 
trunks r iving plan lo densely inl« rlai mg branches, 
ti rminating ill broad spn idmg fronds that pierud 
tlie witeisuifair Through tin misty, tortuous 
lisles Ulwnn their Hunks rould U sin other mas 
sivf growths giudutlK milting into i peaily blue 
lu?r diot with Ik uns of r o]den li r ht made by the 
stm ii lit ring bit wren thi hiumhis above 

Tin sea Horn it tin cd n e of this mirblt forest 
w is a < oinplir Tied tun r le of prostiute ti links, over 
r rown met smrciuudtd by the bnnchmg, spiked 
ini leiof thousands of sti n hoi?i corals, while here 
md tin n r v i i ful (lumps of thi more delimit 
finely divided fin nulls gave x touch of fragile 
he uitv to the semi \t intervals thi forist r rowths 
n i\e hhv to open (It at lugs, in whuh fantastic 
m wish mom shi|H d nibioiaN with stems as laige 
i" lul(hiii n posts, dottid the sea 11 >or singly and in 
dumps of two or time thur louuel or tonic il caps 
iiioltUd with ^leen and blown Between them the 
mi an bottom appeared 1 ill end with piles of golden 
iuig r (|s as if a pnate ship hid l*en wrecked lieie 
In reality these ^ulehn nuggets wire nodular 
i lumps of vi How Pontes cnnl lighted into gold 
bv thr danung sunlight which pcmlratid thi eon 
stmil) moving waves and unliehcvdbly transparent 
waters to illuminate the bottom with surprising 


effect. Here congregations of magenta and yellow 
qoa fans bowed and worshiped in unison, as the 
life giving currents from the open sea passed through 
their thronged multitudes, and sea plumes and sea 
bushes, brown, purple, and yellow, waved grace¬ 
fully their finely divided and feathered bramhlets. 

And everywhere swarmed the fishes 1 Brilliantly 
blue ( hroniUt scintillating like sapphires m the sun¬ 
light, schools of angelfishes, changing from blue 
to gold, as they passed in possession from shadowed 
to lighted areas, butterfly fishes fluttering m black, 
white and yellow clouds, jacks, barred and banded, 
and bluehrads, brilliantly blue anteriorly, but bright 
green as to the rest of their bodies, looking ab¬ 
surdly as if they had been cut in half and malehtd 
again wrongly 

A Two-ton Piece of Coral 
Now and then a grotesque trumpet fish, eight feet 
In length, would sail majestically past, or a heavy 
bodied wide mouthed jew fish would glower at us 
from between the coral trunks Occasionally, grate 
ful shadowy forms of sinister appearance would 
appear at a distance, off at one side or the other, 
just to notify us that shaikh were present, and then 
our attention would be attracted to the immediate 
foreground as a huge green or blue parrot fish would 
meditatively browse among the sra fans 

Suddenly the water surface was penetrated bv A 
strange monster coaled with silvery bubbles, which, 
lontmually released, flitted to the surface in glisten¬ 
ing clouds A grotesque nealure with huge goggle 
eves glided down to the bottom and advanced toward 
us with half floating strides, us though equipped 
with seven league bools It was Williamson, diving 
helmet and all, who had suddenly plunged into our 
fantastic world, like the genius of the place t 
Through thi round windows of his helmet we i oiiKci 
^e hm cheerful face grinning at our surpn^ 

With leveled i mwhar, like a lance in rest lie at 
ticked a coral cluster, which fell at his tuuth An 
lion basket, with rope atlm bed, now app* ared 
through the opaque, milror like surface film This 
was soon helped with choice specimens and hauled 
up lo one of the motor boats, the bottom of which 
was visible aln>vc us Ljrger specimens wer( lird 
to the rope, and jcikcd loose from the bottom We 
now signed to Williamson to come near our window 
By putting his helmet clone to the glass, hi could 
hear our voices We pointed out a huge mass of 
|>almate coral about twelve feet in length which 
we desired for the group To se< ure this seemed a 
problem which was finally solved as follows 
The pontoon with the chain hoist was anchored 
immediately above the coral tree, and a chain was 
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THE SPOII S OF rilF St BSFA LXPIORFR 
A *tr(n/dy rinstructed dtrnck upforted by tun pontrom enablts the explonrs to rout 
1 M. jircts of coral and other sptumtns to the surface for future ttudy and use 


THE BEAUTY OF A CORAL BED CAPTURED 
A small model of a natural sue reproduction of a cond bod and Us attendant sea creatures 
It wtU soon adorn a section of the American Museum of* Nat oral History 
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IN AN UNDEK WATER PAKADISE DESCENDING TO TIIF OCEAN DH1HS 

Her* a diver is fastening a cable to a coral group to that it can be broken from iU retting The opening of the Williamson undrr ■**« tube through tthith tht explorers passed when 
place and raised to the surface by means of a laige floating derrick going drwn to the ihumhtr from which undtr water actuxties acre studied 


lowered lo Williamson, who fastened it about the 
trunk beneath the larger branches A signal to the 
man on the pontoon, and the chain was pulled taut 
A few minutes* wait and (he next incoming wave 
lifted the pontoon and wrenched the coral loose, 
as if with a giant hand It was then hauled to the 
surface with the hoist and placed on timbers ar 
ranged across the pontoon hater it was found to 
weigh approximately two Ions* In this way, during 
the next two weeks, specimen after specimen was 
secured and towed lo our sandy beach on Litth 
Golding Cay Here they were bleached by Mueller, 
assisted by natives Soon the shore was decked nut 
in fantastic array with hundreds of snowy coral 
treasures, while l*elween our tents were strung long 
linrs of van colored sea fans and plumes drying in 
the breeze 

There were many dajs when wc could not work 
outside the reef because, of the strong trade winds f 
which drovr huge rollers against it At such limes 
we lowered the lube in n quid channel of thi lagoon 
to investigate some beautiful isolated clump of coral 
or sent our half stripped native divers lo the bottom 
for choice spec linens Our artists, Olsen and Childs, 
placed these in a large aquanum whi< h we erected 
on the beach, and sketched their living colors 

On one occasion, however, we grew impatient, 
and although the sea wus a little rough for eomfort, 
dared the lube outside the mf As we sat m the 
chamber, desperately photographing and sketching, 
and operating the moving picture camera, our spher 
K a] room beddted and tossed with the pitching of 


the barge overhead We had much ado to kee p up 
right as the chamber banged and haltered the coral 
heads and broke the mushroom orbs from their 
stems Finally we were forced lo abandon our work 
lest some projecting stony branch should crash 
through our glass window 

Meanwhile the sea had continued to n*c so that 
it was difficult to raise the anchors of the h&rgc and 
at the same tunc prevent her from lH*ing driven on 
the reef To cap the climax one of the anchors 
caught on a ledge So, much to our chagrin, wc 
had to cut the cable and leave a jHrfectlv good 
anchor as a memento for the mermaids We were 
thin lowed two miles out, hi order to turn in plcntv 
of hh mum, while the new of the barge worked 
like demons lo rm^e the submarine chamber and 
secure it in its tower Kinallv wc drove straight in, 
ahead of the wind, negotiated the narrow rhanml, 
and were soon ipnellv anchored hack of our islet 

Solving the Transportation Problem 

One evening wc hud an adventure with a shurk 
A crew of men were going ashore in the motor life 
boat for water It was about five o’clock and hv 
cral sharks had been seen corning in from the open 
sea One of the hungry monsters apparently mis 
look the bottom of the boat for n fish, and the mov 
nip profiler doubtless convinced him, for he made 
a swift da-*h for the stern, when, caught bv the pro 
peller, he was thrown completely out of the wateT 
and dropped back, bleeding from a huge gush under 
the jaw He turned over two or three times in the 


heads and clusters into the interspaces, the whole 
being 1 m tided und buried in sponge dippings When 
cvervthing wan finished, we had 11 cases of corals, 
some of huge size, and an equal number of boxes 
of equipment 

t u«cd 2,000 feet of lumber, ten boatloads of 
sponge clippings, und two bales of burlap All 
was then loaded on the barge, pontoon, and boats, 
und we w r e re reiuly for the Lad y Cordeauz to tow 
us back to Nassau She was due the next day, by 
appointment made \ih a native sponger, and before 
davhrnk her lights nj»|Muied off the reef Our 
cargo was >pct tlilv towed out to In r and transferred 
lo her cHpae unis dciks bv her powerful derricks. 
Hint night wc returned as we hud come, by full 
moon on a enlm sea, and by dawn were calmly rest¬ 
ing in the harbor of Nassau, whence our cargo was 
wifelv transported by liner to New York 

We had I«*en uwuv from the Museum but eight 
week*, and we had returned with forty tons of coral 
for the nrw exhibit, for which we had important 
observations from life on the sea bottom, as well 
ns I/jOO photographs, of whnh many were secured 
under the sej There wire a No 2,000 fret of mo¬ 
tion pie lure**, and more than 6*) water color sketches 
showing 1 he colors of the living corals 

Q Uescmdrd from a mixture of Fnghsh and Poly - 
nesum slot h the residents of Norfolk Island are 
an interesting race Thnr striking physical and 
other churaclerutirs witl be detailed in oitr Sep- 
t cm her issue hr Hr // / Shapiro 





90 


SCIENTIFIC AMERICAN 


AUdUST, 1926 


Guesswork—or Science? 


The Method By Which the Scientist Locates Distant Earthquake Sources 

Is Surprisingly Simple in Principle 


'll II mote re In Mr of i hionolo r ists have 
i omputed a is pi 1 il 1 thtt man has 
tenanted tins isol ard r lol r f nun for 
Mill nigh nin< thousand yrai> Yrl 
•———t no stu 1 h i" 1 rrn ieni|>en d hanl e u Migli 
nor cd r < d sliai p en u n li L n flu 1 in m th in a si rat h 
on tin plant l ft hurf i I r ll t n e ligist to pi ep into 
Petty llirn as is jr knowhdpt f 1 hi eirth * 
inti not of uik tlur r wr in qinti urtain Hud tin-* 
l* that from the \< i\ I rst i nsolidation of tin < iiM 
the earth ijpmitlv fretful at its v i> t xislcn c 
belrovrd this him tv in pri istint trend lin^s 
Whin jx | It lx imp tnlni** to thcs4 uni iiuiv 
hup|iciiin r s tin v instill liulv set llirmstlvts to fi i 
rrting rut what ill this mi n ht n ( in Pirluuhrlv 
concerned weie thev t> isceitun whin u reeuitencc 
was likely ti I ikt | liu Natiinll) right lurt 
earthqu ike ii Hire Ills | ok u foohi g 

But s mi f without tin nnr hui is an tuojuah 
According) vu find th it is fm I ai k us I If) AD 
(this we le«iu horn the ( huipsr minis I i ChinHinun 
Choko Iv n mu aid lv (i id* i Minih w rked out 
of a lump i f npjw r in iiistriinii nt f r n urding the 
tremors of tlir surface of the iarth I » this inn Inn 
urn hi >r ont of his admirers n n\e the name of 
**ftP|smOS4 f ]** 

Originated in Japan 

1 li< ( IniiiM unn ils dtstrihc this ussembligr of 
tnati rills as folic w* I hi machine consults of i 
aphernal cop|H>r vessel the diameter of whuh is 
right fret It is (ovrnd it its t >p tnd in foim n 
lemblis i wine bottle In thi mmr part of this 
instrument u column is Minpendid lint it may 
move in eight directions On the i utsidt of tin 
bottle thire are right drigon hi ads i uh f whuh 
holds a hill in its mouth l nderneath these heads 
art eight frogs so placed that they appeir to watrh 
the dragons face so that they are prepared to re 
cene I hi lull if dropped When an eaithquakr 
oiiuis ind the boltli i 1 'shaken (hi dragon instantly 
drops the hill ind the frog which minis it 
vibrates vigorously Any om witching this mstru 
ment can easily observe earthquakes 

Remarkable enou r h in spur of the demand no 
instruments win thrown into competition with thin 
unique contraption of ( hoko until the year 1701 
when I>e Haute feinlle i freneh abbe slightly 
modified that >f ur ( I mi i friend From thin on 


tty I*ram is 1 Fondor/, i / 

Dire t>r ( c. tr t wn l no n> ly SciunoJ gml Observatory 

quiti a fi w macliims wiie maikrtrd hut of these 
it can truthfully be said that they in nowise lent 
themselves lo l quantitative aua) of the earth’s 
liemhlors 

Just a trifle over forty vears ago a quintet of Fng 
Itsh geologists by ntnii (»rav Perry Milne Show 
ind Knott made their way to Ja^an where earth 
pukes grow over night ind thin in collulmrution 
with the native geophvsi mis asM rubied On fust of 
tin scientific sr ismogr i| lis 


A Scientist in a Cassock 

You read in your morning paper that a 
aevere but distant earthquake shock has 
been recorded by instruments situated at 
some observatory The shocks came from 
some as yet unlocated source, let us say, 
6,500 miles away Before the next edi¬ 
tion of that newspaper has been issued 
the exact spot where the ’quake occurred 
becomes known How? This is what 
the editor requested Father Tondorf to 
explain 

Father Tondorf is a pnest of the So¬ 
ciety of Jesus—the Jesuits He is also 
a seismologist of note, being well-known 
for his researches on earthquakes Hts 
description of the method by which 
’quakes are located shows that this is not 
so complicated a process as many people 
assume 


A m isinograph as its ( rec k n line mdicatt* is 
nothing more thin a simple writing machine To 
hi true to its coinage it is bonded to deliver as at 
curate a script of the eirihs every movement as is 
possible 1 very child who has made his initial how 
to the tiuei Rh ih iware that for wilting there art 
three requisites—piper to wnti on a point to write 
with, and a steady guidin r hand Thi paper and 
writing point these are wilhm easy reach hut the 
steady hand for the seismograph there set ms to 
be the crux of the mallei However this difficulty 
is one more or less of fancy 

M my years ago, Sir Isaac Newton, he who slum 
hied on the laws of r ravilv on noticing an apple 
IijiiiI ling from i tiee (so the story is told) wrote 


a book, under the title w Principia Matbematica ” 
In this book amongst other things, he pays a very 
uncomplimentary coniphrmnt to matter He brands 
it is lazy ’ although in order to say it politely he 
used thi I atm word mets Thereupon he proves 
it He adds ‘I*very hody perseveres in its slate 
f test or of uniform motion in a right line, unless 
it is compelled In change that state by forces im 
pressed thereon 

This embodiment of pi*sivily in matter will fill 
the I ill H mk a point to lazy matter and let the 
I iper pram beneath it with the prancing earth and 
the st ismogr cm )s wnllrii 

l rf it unite it is lint rvnv be dy is in somewise 
I mul ti the eailh ind therefore that an unchanging 
stall f r« st is in impossibility But in the prop i 
U'pii)M>n (the muss whtic the fnclion is reduced 
lc i nuiiin iini this vitiating clement is gieallv elnn 
niitffl It js just a case of gettin r the best wc can 
Vi I i )w tint the reidtr bus bun introduced to 
the seism I pi si h uniauueiisi* he should know 
imthing cf his pioduit An exhibit therefore, 
f a sample m n vraph written by this bulky 
amanuensis is in ordn 

forth'* Topography Continually Changing 

l ill pic lv enough Mother 1 ulli is uady at a 
moments n ln< to flash her sigml of distress ti 
cveiy i ok ind rerner »f th* gl >lx This die does 
through i tiain of elastic waves which in her 
fictfulness she bids hie their way along the shortest 
lines through the eirths crust II will he noted 
Ii w deveilv each of these wavelets is transcribed 
in the au employing gruph of the quake of Feb 
niarv 2* 192S which had its tenter in the region 
north of the St I awrence and south of the 
Sigueiidv Rivers and was stnsiblv felt throughout 
( anada and the entire eastern section of the L niled 
Mates Particularly nnphasired are the grouping 
of tlus'f undulations eich m turn specific yet none 
ie pealing itself 

A skin deep analvsts of this script cannot but 
c invirut one of the skill of the scuhe and at the 
sinic time iwaken a curiosity to know what scientific 
informali u ini r hl he coded hi these alternations of 
ups ind downs in black and white 

It is the unanimous verdict of geophysicists that 
all earthquakes excepting those that lake their origin 
m volcanic < ruptions are limited in their occurrences 



Fio i the point of ortgui note pern lot h th igh a la un l the tarth at previously known 
trltatiei g irk tht a nt/ / nattot f rfmg // s tree i simply algebra 



THF QUAKE TtfAT SHOOK MONTANA JUNE 27 1925 
The lines are those of equal intensity By this method it is possible to locate tht point of 
origin uhtch is ahtays belou the nurface of the earth 
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ANf ILNT * II1NFSI SHSMOSTOPI- 

riu# hundnd yean ttgo a (funru invtsUgator mad* 
unique indicator When a * quake otiurnd thi dragni\ 
dropptd balls into /At frogs miuths 

lo areax of ^tolo^iLdl wtakmss They uro no lesh 
agreed that the topography of oui plinet is roil 
linually (hanging Mountains ate peeking the level 
of the so* bottoms, and sea bottoms are hti etching 
skyward These alternations give rise to stress**, 
which are felt thion^hout the «ubstunc e of th< t aitil's 
structure, and sooner 01 later brin^ about fiu(turns 
m the abutting /ones of weakness 

Gigantic compression and distortion of the rock 
material follow in the wake of these breaks and from 
their scat, compressional and distortional elastic 
waves rush to the Bleel senlw to voice the ir woid of 
protect Intcrpnt the annuls of the** waves at 
( and B in the rccoid and you have already read 
mm h out of the monograph 

In the point of hi rival it will l>e noticed that thi 
compressional wave has outrun the distortional by 
< ight *ei onda short of two minutes, the minutes be 
ing noted by successor indents on the line of normal 
travel of the 'gram As the relative velocities of 
these waves are 497 and 279*^ nults a minute, the 
computation of the distanrc from this lag in time 
ih within the reach of i child of the graded schools 
Ihr ptoblem may be thought of in this fashion 
given the time of arrivals of two trains running lie 


tween New York and Boston, with the tram*_ig 

on parallel tracks and at the above velocities, solve 
for distance between these t 1 

As the determination of tin r co r raphical post 
tion of an earthquake is the seismologist.* thief con 
cern it must he clear that illlmugh the distance 
may be figured nut from a rts|«ttilde srismogiam 
to within a very fiw miles, this b\ no meins, ills 
patches the problem The inissju r « h minis uu the 
lititude and longitude of die center of disturbance 
To uncertain these the coopcruln n of nihil olwca¬ 
lorics is imperative At least Lw puftiahly more, 
stations dre chosen, so located th it ms dnwn with 
radii equul to thr computed distunes of the quake 
from these *everil stations will hiin„ the ires mlo 
intersection This interseetion fixed the requited 
coordinate* aie fixed 


Seismology hull in fits Infancy 

In fj«es where the epuenlrd hid defined l\ 
Mallet as the pin 

displacement upon thi Hurfucc is ri( u at hind 
rasic r nit ihods although only ippinuin tie fm tin 
dtteniltnation of the focal point <f tin qu tkc m 
av ulahh Hie me lliod whieli dc |m nds on ol m iv i 
lions of equal intcnsily distribution iIhiux hi tc In. 
cause of the possibility of Us ipj Ik them to e irtli 
quukfs of all clients of stnn r tli On the 1 us|s 
that as die result of i slioek it i point in i homo 
gfiieous medium, we ought, tin ot c I m hI ly to olil i in 
it points on the siirfao of the midmm iquidistint 
fiom the. cpKcntruni, <qual iiuehnin il effects the < 
iff*.Is me tibiilntcd over the entile afire led ireu of 
the ’quake in terms of dislodged 1 is< objects frt 
tores in buildings and mj on md this m turn is 
tibulated in terms of the iiiUiisiIms of tli*si dis 
lodgments and frai lures Hit points of t qu il in 
tensities arc then intereeirinetled I v so e died imn h 

mal lines 

Ihrsp lint s so plotli d, will bi f mud lo ciowd in 
towards a common area known as the nicisosrisnoi! 
uiea, thi ttih of gnatisi distuibame Tin imp of 
tin ’quike of June 27 192> f presented hcuwillil 
diawn up by the Tniled State* ( oast and < eodetie 
Survey mdieatrs the final point is deti rnuin d b> 
lh« isoseisinal lims This centc r at tually measured 
up closely with that determined by the method of 
ureital intersection 

l he science of seismology is si ill m ps infamy 
The promise, however, of an carlv maturity is eu 
couraging Today a chain of earthquake obseiva 
lories enemies the globe and it is inte testing to 


know that no liwti lli m tin 1 1\ links m this chain 
lit static led over the l tilted Stiffs In this fact 
lus tin insurant! that i close cheek will )m mam 
I lined on the thousinds of ’quake s which according 
f i Dr Sulicr^. o( Jem, Gcmiinv, oeccu aniiudlv in 
the wli dc c nth 

Sue h a,*! nc ies is tin 111 ilish \ssne i Uion Sc |s 
mol igv ( mruiilce the Intonation d Sr ismologu d 
Sooe tv tin Impel ml Pirthquike Investigations 
( c iimiiUcf the Sc isnoi j^ic al So ictv of \me ru i 
the ( irmot 1 ns|ittilfern cf Uashm^ton the (jco 
phvsic il 1 nion und tin Nation il Rise mh fouilcil 
nc simml itm^ ltscuelus on rinliquakcs by nm 
told i s|%tarne I lie muihI r o\ernmc nfs of the 
woild have likewise subsidized ihiM nnvestigelions 
So oui own r i\eimiient Ires meiillv uulhoimd the 
eunduet of sumln work inel has dtsainted the 
( list uicl (»r oile tie Sm\e\ to execute It 

Thus we nc issuim! of the conliniHel activities 
of the Nestors m scisnioln r v inel (In newer attempts 
of an enthused \eiini n cr n e ne ration of pcophv*icis|s 
I hese we ne confide ut, will t<dih us to icad much 
mem out of tin ^Niio r iiuii than we havr read be 
te»re and will In Ip tlcHr up the uivsIciipb of tlie 
fulfill earth 




IN THF SE35M0L0UCAL 0BM-RVA10RY AT GtORGETOWN l NIVERSTH T lit < KM1 QIJFRM * 4RTHQI Akl* VmitS ITS TUI MliliV Sl( NAU Rf 

Three snsmogrupfu of the honionUd type the Boirh-Omon the Vomica and the Wei chert At C the com pte atonal note urnud Tno mmutis later the dr it or tt nal iemr tone in 

npre— are included in tho equipment The floor does not touch their bates ut any pot/u From thi e records the distance to the tfifiuriantc. km found At A the pin li ft the * hiet 
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Our Point of View 


Lily Planning 

IlIIS is an ape of lonimitlees, e^peuall) 
in matter* of municipal administration 
When a nt> winhe* to have d thing 
done, it form* a commit lev, and al 
wa\* the committee* wem to lie about 
four or five tunes u» lurge a* thi v need be The 
latest example of this is the Mayor’s ( ominillce on 
Cit) Planning and Surve> In one of the wven sub 
cnmmitt' 1 * 4 , Me arr told, there arc no less than 70 
people 

PctmmuiII), we are of the opinion that if you <un 
prl hold of the right man there Is nothing more 
effective limn a committee of one 

We arc now speaking of New York fit), and the 
committee referred to is known as the Mu>or*s tom 
lmllee In what hi have said, wc do not wish for 
one nioiiiinl to l>e understood as i illuming the move 
of our Mu)or to Mruighten out the tangles, relnvc 
the congestion of the i itv and rrdiifi its chaotic 
conditions to u system that will he workable and 
economical, and Hill relieve the many distresses 
into which the uti/cii* have fullen Mayor Walker 
is doing what should have l>een done years ago 

It may lie true, as was suid of old, that “In the 
multitude of counselors there is wisdom,” hut equally 
true is the modem and sententious statement that 
“Too many cooks spoil the broth ’ We think that 
an ideul committee or sub-committee would lie one 
composed of an engineer, an orchiteit, a technically 
trained Iraffii man, and a plivsnion, each of ihtm 
highly expert and with long expt runic Mund linn 
The make up of thrse sub rommiltn v might be 
varied, probuhh would have to Ih varied, to cm«r 
the particular section of the city planning involved 
hut no one who has had experience in committee 
work will denv that four or five <.orii|tf*teiit iiirn 
will get more work done* with less talk in a day, 
than a committee of 70 will accomplish in a week 
or a month 

Preventable Slaughter 

Freviifnti v, US the hiMorv of engineering prog 
reus proves, it hu* recpnred some great disaster 
involving lurge lo** of lift, to bring about improve 
ments, particularlv those which arc designed to pro 
tect life and limb It took the Tilanir disaster to 
force upon shipbuilders a belter system of bulk 
heading and a more complete equipment of life 
boats. 

Let us hopr that llie recent ghastly rear collision 
lietwrcn two PemisvIvauiH Kuilroad express trains 
will hasten the day when all railroad tracks that 
carry frequent and fast Iraffc will he equipped with 
that perfect protection against *u<h disasters—the 
automatic stop 

Previous to the introduction of this device, the 
greatest proles lion against rear-end collisions wa* 
the block signal system under which nq two trains 
can be within the same block at the same lime 
The block system, however, is defective insofar a* 
it depends upon the human element, whit h, as this 
recent accident ha* shown, mav suddenly cease to 
function. The block signal system, considered us a 
piece of mechanism, is « perfect device for its pur 
pose of preventing collisions, but since it is abso¬ 
lutely dependent upon the elenr eyesight, close 
attention and instant ol*edicncc of one man, the 
engineer, it is to that extent a faulty system as the 
Tec ent wiping out of 15 live* and the wounding of 
75 |»eople so gruesomely prove 

The automatic slop eliminates the human element 


It enables the block signal to lay its hand directly 
upon the throttle and the air brake valve in the en¬ 
gineer’s cabin He may be inattentive, asleep, or 
dead, but if the semaphore arm says “stop,” the 
rlrrtnc impulse that lifts that arm will also take 
hold of the control met bantam of the engine and 
the train The automatic slop is not a new and 
untested drvur for mgh upon 20 years it has been 
guardian of the lives of the scores of millions that 
liave traveled over the subway tracks in thi* nty, 
almost from the time that they were first put in 
operation Although the express trains have a speed 
of 10 miles an hour, and follow each other with an 
interval between them of less than two minutes, 
rear collisions never occur Were it not for the 


For Safer Planet 

The ad'ooautical world has been placed 
under great obligation to Daniel Guggen¬ 
heim for his princely gift of $10,000,000 
to be devoted to the development of 
Aircraft for general passenger and com¬ 
mercial travel. That the money will be 
spent to the best advantage is suggested 
by the recent offer from the fund for the 
Promotion of Aeronautics of prises total¬ 
ing between $150,000 and $2Q0,000 for 
inventions that would increase the safety 
of flying The lack of public confidence 
in the safety of flying is the greatest handi¬ 
cap to the development of passenger- 
carrying service on a commercial scale. 

We are heartily in sympathy with this 
point of view. More than anything else, 
it is the daily record of deaths through 
the fall of airplanes out of control that 
is holding back the pubbe. These 
perpetually-occurring disasters must be 
stopped if we are to get the American 
public into the air in any paying numbers, 
and the only way to eliminate them is by 
the invention of devices which will render 
the planes themselves inherently stable, 
and will enable them to regain control of 
themselves when stalling occurs. 

Europe is far ahead of the United 
States in such devices. The Handley- 
Page slot and the Tailless airplane of 
which a full description and discussion 
by Professor Klemm appears on page 
143 of this issue, have proved that the 
problem is capable of solution. 


automatic stop, there would have been a terrible 
list of fatalities, for the trains at times overrun the 
trip and are slopped As matters stand, in respect 
to the number of people tarried within a given 
time, and with a given frequency of trains, we ven 
furr to say that there is no railroad m the world 
whose retord approaches that of the New York 
subwav* 

And it is the automata Mop that has achieved this 

The Pennsylvania Railroad system has for many 
a detnde been considered one of the finest, best- 
equipped and best run railroads in the world, but 
iMcasionully on this, as on other of our finest rail¬ 
roads these fatal rear end collisions occur The 
Interstate Commerce Commission has ordered over 
10 of our busiest roads to install the automatic stop 
and thev are at work upon this very costly under¬ 


taking Were it not that the Interstate Commerce 
Commission has been setting the screws altogether 
too tightly upon the railroads—so tightly, in fact, 
lhal only one or two of them, are able to earn the 
six percent minimum of interest which the Interstate 
( ommrrce Commission considers to be only just 
und fair—the roads would be earning sufficient 
profits to he able to put in the automatic stop faster 
than they can ever hope to do under existing condi¬ 
tions Whatever may be said about the early history 
of the railroads, there is no denying that during the 
past 25 years, and notably since the War, the Inter¬ 
state Commerce ( ominUsion and the public at large 
have been dealing most unfairly with the railroads 
No one is more eager to prevent collisions, to safe¬ 
guard the lives of the passengers than are the able 
and far seeing men who today are al the head of 
our great railroad systems They should be given 
a chance to show what they can do 

An Indictment of the Skyscraper 

Whln the original plans of our cities were 
drafted, the width of the streets was determined— 
if any thought was given the matter—by the expecta¬ 
tion that they would 1 m* lined with buildings of from 
live to mx stones in height As long an the buildings, 
pArtirulorlv in the business section, were restricted 
to such heights, there was little, if any congestion 
on the streets such as we experience today But as 
ihe buildings began to increase in height, und notably 
after the introduction of the skeleton steel office 
building, street congestion both of pedestrians and 
vehicles, began to make itself fell Today, there are 
long stretches of streets in some of the larger cities 
where from an average height of five or six stones, 
buildings have risen to an average height of IS to 
IB stories, with not a few structures that rise 25 
and '10 stories As between a five story and a 30- 
story building, the floor space has been increased 
six times, that i* to say, during the rush hours or at 
the noon hour, there are six times as many people 
discharged on the section of street on which the 
building fronts as there were under the old ton 
dll ions 

We are aware that it is something like sacrilege 
to say anything against the modern tall building— 
so greatly has it been lauded on the ground of its 
impressiveness and magnificence, and even of its 
aesthetic and artistic appeal Thus, the traveler 
from abroad, when he calrhes his first glimpse of 
lower Manhattan, breaks into exclamations of won¬ 
der, and in the case of some of the artistic brother¬ 
hood, it has often been spoken of as ethereal Well, 
nil this may be true, when from the waters of New 
York Harbor or Lake Michigan, you see the skyline 
of Manhattan or Chicago But when the traveler 
lands and finds himself jammed up in a mass of 
automobiles at a street corner, or jostled m a mass 
of city workers upon the sidewalks, he begins to 
realize that there are other problems of a very seri¬ 
ous nature attending upon these Gargantuan struc¬ 
tures 

We are suffering from congestion which is largely 
due to the exaggerated height of our skycrapers 
Congestion must give way to distribution. If we 
are to have tall buildings, there should be only so 
many of them permitted to the city block Judging 
from the present conditions and looking to the fu 
ture, it must surelv be realised that the mere building 
gf new subways can never keep pace with the un¬ 
hindered erection of these buildings each housing 
a population of a town of respectable size. 
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AN EXAMPLE OF ART 

Tku bronze lion, head of semihuman type is 
typical of Roman skill It L* but one of the orna 
ments rescued from one of Caligula s galleys 
now resting at the bottom of Lake Ncmi 



BRONZE HEAD OP MEDUSA 
Thu and many other elaborate ornaments not yet 
recovered from the sunken pleasure boats — metals , 
ceramics* terracottas mosaics, altars fountains, 
statues-—nra all indicative of the dazzling splendor 
which once was Rome s 


REMAINS OF THE TFMP1£ OF DIANA 
This temple was once associated srith the sunken galley* of Caligula Here 
were celebrated grim, mysterious rites. iinirafiiuM on /Am Aifr irrre begun by 
the late Lord Serfe, formerly British Ambassador at Rome 


Raising Caligula’* Sunken Galley* 

Nineteen tmdred year* ago, on the benki of Lake 
Nemi, « pictnresqna Ettie Use in the Alban hills near 
Rome, stood tbs famous sanctuary and grove of Diana. 
It was to this p l easa n t refuge and to his magnificent 
floating galleys a nchor ed there that the Roman Emperor 
Caligula r ep aired for an occasional respite from hu life 
of crime us Romo* These houseboats were beautiful 
beyond oor dreams, Encrusted with marble, ornamented 
with precious metals and scented woods and adorned 
with statuary; the sails were of the finest linen and the 
hangings were e m broi d ered with silver and gold. 

Now, these wick old galleys lie at the bottom of the 
lake, where their outfines can be faintly seen on clear, 
still days. Repealed efforts, which date back as far as 
the Fifteenth Century, have been made to raise them— 
but all base been Jodie. In 1895, divers brought to 
the surface wooden fragments, magnificent bronze orna* 
ments, curious relies and information concerning the 
structure of thus vessels 

The most recent —ggeetion for their recovery has 
been to dram the bfce for a temporary period by means 
of a tame! or tube of dndmrge, to be filled and entirely 
stopped up at the end of the enterprise. The reclama¬ 
tion of these galleys would bring to light a marvel of 
naval construction and the highest expression of luxury. 




ROMAN MFTAL-\FORK 
Thu bronze htad, suggesting the wolf of Rom u- 
Ins, is but n token of other treasures to be 
tedmmed from the galley* it Art A have resisted 
every cfloit to raise them from the lake 



A nnONZF LION HFAD 
Thu vns on ont of the galleys All kinds of curt 
on* nhts haie b*en brought up by diver* Tht 
Intt ford Smile m </ made the first excava 
tions in the Itmplc of lhana on the shore of fjake 
Semi, near the gullrss 



A BRONZE TRANShNNA, OR SECTION OF BALUSTRADE AN AUGURAL HAND IN MtON/E, ATTA( HtD TO A ID AM 

Although U tel W» ut tte bottom of Lake Nemi for l$00 yean, il doet not term to be The vessels are i till fairly well prevrvrd The one nearest to the shore contain* m the bulk 

much impaired. Divert were able to draw a plan of the parts of hath ships and to establish all the machinery and the costly ornaments of the de*k It was certainly bemuse of the 

their dimensions . The larger one measures 231 feet in length by 70 feet in breadth enormous sue and weight of these floating palaces that they did not remain long afloat 
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The Testimony of the Jades 

The Failure to Locate the Source of the Jade Used by the Maya Indians Does Not Prove 
that the Mayan Civilization Was an Old World Importation 

By Henry S If anhington 

*t troloicmt at ilie Leophysii ul I jilmrainry of (lie (arnetiie 1 nniitutfnn of Waflhmiton 


'SS&F |\niROPOLOUM> mm p.neralh hold 
BR wfe thi opinion that the Anurumi Indiana 
BA W are not auloi hlhotinim nuinc to the 
eBLB soil—lint that ihi ir aiH(*lor* tome 

- J from northeasUrn Amu, crossing on the 

ne jams in Bering ^Irait, or bv a then existent land 
bridge it hen is now 1 hi shallow Bering Sea From 
the Alflshnii region they gradually spread over both 
Anierif un continents 

MiH i»f the tribes Mattered over North and ^outh 
Anient u, advunu d •uari'ely lieyond the hunting, or 
in wmi i um * ihe agra ulturol, stage But there d( 
\eln|ied in Middle Amern a—a term now used lo 
denote Mnmi and (.entrul America—u lompam 
lively high '‘late of 1 mli/ulion, as among the Aztec** 
and Tolleis of Mexico and the Maya of (entrnl 
Amern a 

In order to actount for this rrmarkahh Inui I de 
velopment, the hypothesis haa been advanced that 
the rulture of the jicople* of these regions was modi 
lied by the influx of inhabitants of »outhrafttrrn 
Asia, who crobsed the Pacific in canoes, prolmblv 
driven by storms, and who brought with them, and 
introduced among the Middle American tribes, 
something of their own culture, including jndr 


Whence Came the Mayan Jade 

This hypothesis rests largely on two arguments 
The first is the similarity between the architecture 
of the Aztecs and Maya and (hat of (.umhodia, Javu 
and neighboring districts with this u*peu of the 
problem we have nothing to do The «e<ond arpu 
mrnt H that jade, regarded as one of the most 
precious of precious stones among the Middle 
American Indians, is not found in place—that m, u* 
a natural m urreme— anywhere in Mexico or f en- 
Iral Amenta, although it has been searched for, 
while it is regarded u* pre< louft in southeastern Asia 
and i* there found nativi It is to describe American 
jade and set forth briefly some w nous objections 
to this second argument that ibis arlnle ih devoted 

First of all What is jade*' Thi name is ap 
plied to the nm*Hive form of two different minerals 
which, howevei, are much alike in iht ir general 
appearance and other character* Two scientific 



name* —jwleUe and nephrite —un used to distinguish 
these Without going deeply into mineralogical 
technicalities, it may be said that jadritc belongs 
to the pyroxene group of minerals and, chemically, 
is a silicate of aluimnu and soda, whereas nephrite 
belongs lo the amphibole group and is a silicate of 
lime and magnesia, often with a little iron oxide 



IHE Tl'XriA STATIFTTF, DATID 96 B C 
Figure 1 Did the lade come from Amu, or Mexicof 
Iwjii The Alayan tharactei» for Wt B t 


The two dilTi r in other than chemical ways Thus, 
jadejie jude is usually granular in structure (Figure 
2 ) and is comparatively brittle, while nephrite jade 
is seen under the uurroHcope to br a densely matted 
felt of minute mineral fibre* (Figure J ) This 
Uxture renders nephrite jade extremely tough- 
much more so than the oilier 

The slorv goes that a dealer in minerals, who 
wished lo break a piece of nephrite about the size 
oft the two fists, plured it on the anvil of a large 
Hleamhainmer used for forging steel When the 
hammer fell, the anvil not the jade—broke 
Another difference between the two is the specific 
gravity that of jadeite being between 3 0 and 3.3, 
while the spei ifu gravity of nephrite ranges from 
2 9 to Hcurctly over 3 This difference furnishes, 
in u>aiiv < the best means of distinguishing be¬ 
tween llu two mineral* without injury lo the object 
There are alio, as u general rule, decided dif 
ferences in i olor between the two Jadeite is usually 
white or light green, and i* often mottled green and 
while, while most nephrite is of a dark, somewhat 
w llowish, green But white, jadeite-looking nephrite 
occur* and some jadeite has the peculiar, dark 
gretn rolor of nrphnt* so that these color dis- 
t nation* tunnot always be relied on Jadeite is 
slightly harder than nephrite 


Both kinds of jade are capable of taking a very 
high and lasting polish, and the polished surface 
of both has a peculiar “feel,” a character that is 
evident to the expert, and which is one of the charms 
of the material for the Chinese, or other, collector. 

The high esteem, almost veneration, In which jade 
was held by many diverse, widely scattered, primi¬ 
tive peoples u very remarkable Its recognition in 
the rough by the early prospectors is equally to 
Jude, found or used in the earliest times only as 
water worn stream pebbles, is, in the rough, mostly 
of a dull color and not especially attractive 

It seem* probable that the use of jade came in 
with the introduction of the art of grinding and 
poliahing stone tools and weapons at the close of 
the Paleolithic or the beginning of the Neolithic 
age, about 7.000 to 10,000 years ago, according to 
Professor Henry Fairfield Osborn 


Scouting thr Asiatic Theory 

Before the art of grinding chipped stone was 
known the unchippable jade pebble WaS discarded 
by the Paleolithic workman, whereas his Neolithic 
successor, attracted possibly by the green color or 
by some surface peculiarity, applied the new method 
lo it Jade waft discovered, and quickly became the 
mode The pleasing and unusual colors, the dif 
ficulty of working it, its toughness and high polish, 
and the comparative rarity of its occurrence, gave 
jndc a preeminent value, so that it became one of the 
most precious of early man’s materials for orna¬ 
ment—a position that it held for thousands of years 

And now to return to our Aztecs and Mayas The 
jade-buned argument for the coming to Middle 
Amenra of people from southeastern Asia, it will 
is seen, depend* on two chief postulate* (l) jade 
docs not octur in place in Middip Amern a. and (2) 
the material of the jade objects found in Mexico 
and in Central America is identical with the Asiatic 
material 

It is true that, so far, no jade, whether jadeite or 
nephrite, is known lo occur native in Mexico or Cen¬ 
tral Amenta, not even as stream pebbles But the 
geology of large parts of Middle America is so little 
known that this negative argument carries small 



NEPHRITE JADE—ANOTHER PHOTOMICROGRAPH 


Figure 3 The structure diffctM greatly from jUeite Jodo 
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weight. On the other hand, several considerations 
lead us to the confident belief that jade does occur 
there and that it will eventually be discovered, most 
probably in both regions 

One of these considerations is that many of the 
worked jade objects indicate clearly that the original 
material was found as water-worn boulders or peb¬ 
bles. This is evident either from the shape, to 
which the artist and the lapidary adapted the de 
sign, or from the presence of portions of the original 
surface of the pebble 

An interesting example in which both of these 
features are present is the so-called Tuxtla statu 
cite, ploughed up in 1902 near Vera True, in Mex 
ico, and now one of the most prized possessions of 
the United States National Museum in Washington 
This little figure, about six inches high and three 



‘im SIOF Ob THE TUXTLA STATUFTTh 
Fici nb 4 The inscriptions were brought out wuh chalk 


and one half inches wide at the liase, is composed 
of a pair, grayish green variety of jadeite jade 
The statuette represents a priest dressed in a cere 
monial bird costume in caning this figure the 
Maya artist—one of great ability and with a feeling 
for realism Tare in Maya art—has evidently been 
constrained to adapt his design to the shape of the 
Jmulder. Remains of the original water worn sur¬ 
faces are clearly visible on the front of this statu¬ 
ette (Figure 1), on the left side (Figure 4), and on 
the back (Figure C). 

The statuette, by the way, is of special interest 
at being the oldest dated object of native American 
art that is known. It is impossible, as yet, to read 
the Maya hieroglyphs that run vertically down the 
sides and back, but students of American archaeology 
now know very well the characters used by the 
Maya to express numbers and dales, so that we can 
interpret the hieroglyphs that appear on the front 
of the image (Figure 1) These signify a date 
which, according to Dr S O Morlev, corresponds 
10 96 D C, almost sixteen hundred years before the 
coming of Columbus. 

A number of beautifully carved small figures, 
some of them of the most precious variety of bright 
green jade, have been made from flat pebbles, but 
were carved only on the front, leaving the original 
pebble surface at the bade. Similarly, many of the 
beads. Urge and small, of which thousands have 
been found, show the irregular shape of the original 


pebble. Indeed, many examples are to be seen in 
the museums of this country and of Europe 

It is inconceivable that any ]* ople, e rowing the 
broad Pacific, would load the ir canoe* with pi hides, 
e\en of the prei ious jade, especiullv if lliey had lwi n 
driven away by sirens of weather 

Another furl that points to ihr mdigi non* origin 
of Middle Atm ruan jade i* that jadr In ads and 
other objects are named us among the annual tribult 
paid by conquered tribes to Monte/uma and c-urlur 
Aztec kings This implies a constant mid fairly 
large source of supply over many year*, a supply 
(hat a few chance canoes could not possibly lm\o 
furnished Hie enormous numlier oi jade object* 
that have been found in Mexico and ( rnlrnl America 
points to the same c om lusion 

When one remembers that, doubtless, but a ‘miniI 
percentage of the objects have lain recovered, it is 
evident that bad the jade come from A*ih niuuv 
fleets of large canoes, or a long continued -Wmii 
of transportation from Asia would have l»een neces 
sury to supply the demand for judi in Middle 
America 

“Not Proved** 

The tribute roll of Montezuma furnishes miolher 
feature of much interest, und probably one of pruc 
Ural importance Many of the anc lent towns und 
districts that were called on (o furnish jade as 
tribute have been identified by Mrs 7a lia Nutlull, 
who finds that they an mostly in southern Mexico 
Furthermore, ll hHs lieen noted that, whereas strings 
of beads were demamh d from most of the localities, 
large pieces" of jade were calbd for from those 
in a certain section As Dr C, I 1 Kunz savs “Here 
is a well d« fined region, southeast of the City of 
Mexico, and not far from \ern ( ru/, in which the 
mineral must certainly exist in place” It seems 
more than likely that, by following up these and 
oilier such clue*, jade, both as pebbles and in place, 
will eventually l>e discovered in Mexico mid aho 
in Central America There tun now be littli doubt 
nf its existence in Middle Amenta 

We come now to the strond postulate of ilic argu 
ineut, that the American mutenul is identical with 
the Asiatic. Almost all the jade, tailed by the \z 
leu* chalchihuitl , that is found as worked objects in 
Mexico and Central America, is of the jadeite vari 



RIGHT SIDE OF THE SAMF STATUETTE 
Fkukx 5* So far only the date Ao*r been deciphered 


Hi, very few nephrite objects Having come to light 
during explorations 

I have recently studied man) specimens of Mid 
die American jade, with rather unexpected results 
Most of the specimens examined were lieads and 
other objec is that hud lieen thrown as offerings into 
a sue red well ul Chic hen lira, in HicuUn, the vna 
(trial bring kindly put at rnv disposal by Prof 
1 oz/t r, of the Pi ahodv Museum in Cambridge, 
Massac hiiM Ms oilier* came from other localities in 
Mexico and Central America 

The dominant colors of Middle American jade 
ire green und gray The gn en varies from a vivid 
piMat bin green to u vriy pale gray green the first 
was evidently the mo*l valuable Ihe grays vary 
from almost white to durk gruv. and some specimens 
are mottled in white and light green The colors 



IMF IHFROLl YI'Hs ON TIIF BACK 
flea ice 6 7/ir olth \t datrd Atumrun objrit of art 


of the American judi n, mi die whole, differ dec idrdly 
from llicwe of the Asiatic jadeite jades, the grays, 
is|Ncm11v, which are vcr> common in Ainerira, not 
iNing found in Asm Also the Amernun mottled 
green and white differs from the similarly mottled 
very precious jcit sui of (Inna Again, the pure 
white jade, so common in Asia, is not found among 
the American material The objects show a very 
high polish 

Study with the inn roseope and by chemical anal- 
y*ia shows tlmt most of the Amrru an jades are 
mixtures of three minerals jadeite, d topside, an¬ 
other pyroxene, a Minnie of lnne und magnesia, and 
n feldspar alhile, a silicate of alumina and soda, 
a* is jadeite, but with more silica and of different 
c rvstal form The two pvrov nt s c ry*tallize to¬ 
gether, forming u homogeneous, new variety of 
pyroxene, but the feldspar crystallizes in separate 
c rvsiuls The mixtures of diopside jadeite and albite 
form a regular scries, varying from pure pyroxene 
to almost pure feldspar The green color is due 
to the presence of chromium 

Nuw although pure jadeite occurs in place in 
Asia and is the material of many of the American 
object*, among Asiatic jades the combination of 
jadeite and diopmde i« rare, and the mixtures of 
pyroxene and feldspar ore almost unknown 

The mincralogical and chemical e\idein*r, there¬ 
fore is against the new that the American jade was 
brought from A*ia 




96 


SCIENTIFIC AMERICAN 


AuaysT, 1926 


The Fondest Dreams of the Astronomer 

Things He lioj ics For But Seldom Realizes. A New, Giant Telescope Is His Next Hope 

By Henry Norris Russell, PtuD . 

Professor of Aslnnwtfn), Princeton l mvendly Renrarch Associate of the Mt Wilson Observatory California 


HID a-'troimim r, hk< other pcoph, has 
1 his dream* Admirable as art his best 
jii**I rumen W, and his most fa\orable op 
portumtHs for studying tin' heavenly 
bodies, he always wants more—or at 
least wishes that still belter minus were nvuilable 
But th* form which these wishes lake is not always 
that which the layman in tin si lence would suppose 
Take, for example thf Mludeut of thi planets, who 
almost alum, among astronomers, cxrept for the 
observers of double stars, s|>ends hm time and energy 
in looking directly with his lilrmope at the objects 
of his study One would naturally suppose that what 
he most desired would be a greater magnifying 
power, so that he could get better views of the 
things he bjh ndn his life in studying Ultimately, 
this is doubtless true, hut ask him nltfnil iL, and he 
will till you that, under ordinary observing condi¬ 
tions, he does not use the highest magnifying powers 
of which his tclej«o|>e is capable'—for he would 
gain nothing by trying to do so He must look 
through the miles of air above his head, and, since 
the atmosphere is never perfectly (^alm the images 
waver and dance, mid too often arc blurred, so that 
high magnifying powtr only magnifies the confusion 
He will till you, then, that what he reallv desires is 
“good seeing” —continuous steadiness of the image, 
undisturbed by atmospheric tremors 

Good seeing is a mutter of i lunate—in n very 
s|M*nal sense, and, before any modi rn ohservator) 
located, the seeing is tested by taking a fuir sized 
telescope to the site and oliserving on not uni, hut 
many nights A high altitude above the dense and 
smoky lower air, is un obvious udvantugc But the 
lop of Mount Iveresi would probably be an <x 
tremelv poor place for an observatory, even if it 
lould bo made eusily accessible, for the currents 
using along the precipitous clojirs would stir up a 
turmoil in the nlinosplicn and would spoil the 
Hterie A high plateau, or a mountain top which 
does not rise above others m the chain is far belter 
and in sue It locutions the dreams of men such us 
Hah or Lowell Imu become realities 

But it may be that the observer is concerned less 
with the study of fine detail than with keeping a 
continuous wutch upon his thosen object In this 
case he still seeks good wi alhi r, but bis personal 
definition of un ideul <innate ih one in whit li it is 
never c loud) In mu h work us tin measurement of the 
sun’s heat, when' ha/t, as well as < lauds, interferes 
with observation, tin astronomer’s dream is of a 
“lodge in some vast wildrrnrss” —a high cloudless, 
rainless, and if possible a dustlos region A per¬ 
fectly bare rocky desert would Ih* Ins ideal -burring 
Mich minor matters as living quarirrs 

Fixed Mar* Not Quite Fixed 
Dr Abbot of the Smithsonian Institution, ha* 
just returned from a worldwide wanh for Mich an 
ideal situation for making observations of tlu solar 
radiation And region* in many lands were visited 
More than one pn*Heril< d a fair appraui h lo the de 
aired minimum of cloudiness and moisture But 
complication* mlervenei 1 when the dream l>egan lo 
lake shape * 

Making the dream conn true is always hard work, 
although it mav not involve isolation in a trying 
climate Consider, for example, the specialist whose 

* An Hrrount of Or Abbot • March in | rcmnU-d In the Scientific 
American on pave 112 


field has to do with the slow motions of the stars 
across the heavens—the projier motions, as they are 
technically called From these hr hope* to find 
niti< h limn than is now known about the motions 
of the stars in space and of the sun as well But in 
work of this sort, he must deal not with individuals, 
hut with averages Mere dozens or hundreds of star* 
will not suffice him He needs thousand*, and he 
dreams of tens of thousands as the base of his fu¬ 
ture investigations 

Thirty Year* on One Problem 

How shall hr realizt this dream 9 By the patient 
accumulation, one by one, of observations of these 
almost innumerable stars—getting several observa 
tions of each star, so os to have a good average— 
determining all the imaginable errors of adjustment 
of which his instrument is capable, and allowing for 
them—and then finding out new and previously un¬ 
suspected sources of minute error, and getting nd 
of these When all this is done, he compares his 
work with all the observations of previous investi¬ 
gators—for it is only in this way that the motions 
of the stars ran be found—and finds sometimes that 
lie has to delve into the original records left by his 
predecessors, and work out the results anew The 
enormous luhor of such investigations can hardly 
l*e npprn luted except by those who have done* sini 
ilur work—yet many astronomers have devoted their 
whole careers to this apparently dreary task and in 
semie liiHtanees the work ha* been handed on from 
one gem ration in another 

But it is not only the observer who dreams dreams 
unci sm Ls out lo make them real Wo have se*eii one 
of quite a difFere nt sort come true when Brown’s 
“Tables of the Moon” containing the results of 
nearly thirty >u»rs of mathematical investigation 
of lire highest order, tame from the press This 
particular problem—that of calculating the moon's 
mol ion under the gravitational attraction of all 
known bodies—now appears to be definitely solved 
hut there are plenty of unsolved problems left for 
others to dream of 

Uonsidcr, for cxuinple, the asteroids of which 
more Ilian a thousand are now known To calculate 
the orbit of one of thesi miniature planets—as that 
of the moon has been computed—so that its posi¬ 
tion in the past and the future may he worked out 
us accurately as there is hope of observing it, is 
often more difficult from the mathematical stand¬ 
point than in llie rase of the lunar tlieory Complete 
tables which should give the motions of all the 
thousand mid more little planets, with this degree 
of accuracy, are beyond the very dreams of our 
present age in science—if indeed so colossal a task 
might not rather he called a nightmare 

But to construct approximate tables, which en¬ 
able the motions and positions of these planets to 
lie predutt d for a few decades in advance, accurately 
rnougli to make sure of keeping trmk of them, al 
though Mill a very heav> piece of work, is never¬ 
theless possible 

The astrophysicist whose studies rclute to the 
physlial properties of the stars and whose instru¬ 
ments are the spectroscope, the photometer, and the 
thermopile, discusses one thing above all others— 
more light If he is fortunate enough to be a student 
of the sun, he has light enough, to be sure, and so 
in tins case his dreams are likely to be of perfect 
Mxing This is hard to get by day when the sun's 


rays heat the air—and thus this worker dreams of 
a telescope and spectroscope free from disturbances 
by the wind or by changes of temperature. These 
dreams again have taken form in the tower telescope 

But in the greater field which u found among 
the star*— not to speak of the nebulae—there is 
never light rnough lo leave a bit to spare In spec 
troscopic work, for example, the star's light, when 
spread out into a spectrum, is practically always too- 
faint to he studied with profit by visual observation. 
Photography, with its cumulative action, is uncon¬ 
ditionally necessary 

bull more is this the case with the nebulae The 
outer portions of the great nebula in Andromeda, 
for example, are so faint that the eye can never 
hope to behold them They cover so large an area 
of the sky that, if they were bright enough they 
could he easily seen with the unaided eye Now, 
an optical instrument—field glass or telescope— 
may makr an extended object look larger , but it 
cannot make it appear brighter per unit of apparent 
area, nor increase the amount of light which falls 
upon u square millimeter of the retina of the eve 
If an extended object is too faint, intrinsically, to 
he* seen directly, it can never he seen at all Here 
the photographic plate, with Us patient conUnuanre 
in summing up the actjon of the light makes pos¬ 
sible what must once have seemed beyond the reach 
of dreams, and reveals objects that no one can ever 
hope to see 

The fondest dream of many astronomers, there¬ 
fore, is naturally of more rapid plates, which will 
cut his exposure times in half—or if the dream is 
l*old—diminish them fur more When one reads of 
i xpoHures of six, ten, or even of eighty hours (con¬ 
tinued from night lo night, whenever the weather 
and other conditions permit) one may guess what a 
boon lo the astronomer the discovery of a method 
of producing such faster plates would be 

What hope there is of the realization of this dream 
is still uncertain A few years ago it was supposed 
that tin theoretical maximum of photographic ac¬ 
tion had been nearly reached -that a single silver- 
gram on the plate was made developable by a single 
“quantum” of light energy But recent work has 
proved that this is not the rase, and there seems to 
I»e u wide margin for possible advance The prob¬ 
lem is very intricate, for the systPin of tiny crystals 
of silver bromide suspended m a colloidal layer of 
gelatine is one of extreme complexity from the 
standpoint of physical chemistry But this leave* 
all the more chance open for possible progress in 
the future 

Chemistry Come* to Astronomy's Aid 

In this cose the commercial value of success 
would be very high, so that there is likelihood that 
funds for research will be available Work is known 
to be going on al the Bureau of Standards, in the 
laboratories of the Kodak Company, and doubtless 
in other places, fin this as in other instances the 
mention of the work of American investigators must 
not be taken to mean that important and valuable 
work is not being done in other countries.] What 
the outcome will be only time can tell. 

But do not astronomers dream, besides these 
things, and perhaps most of all, of greater and more 
powerful telescopes 9 Indeed they do; but this 
stoty would take longer in the telling, and we may 
Hope to hear from it again, and soon. 
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DO AWAY WITH THESE AJID YOU DO AWAY WITH FLIES 
Swatting flies helps but uhy let them breed at all* Without the brtedmg places named above 
flies are quite out of luck Manure is th wor t off ndrr 


A rivs HFT ART l SI ALI 't niim 




mi! INSIDE OF A HYS UPS 

An unusual picture The diagonal dins ton u between the lips The 
tubes shorn a are not the tongue as tinted in another magazine 


When it i alhi n th l h s fu t tracts g n i aft r it exactly as a loy trades 
mud ater t H a i ft r Of tf t fho l 1 1 Ilae ire o h o e k d 



Fills \KT MINIMI RF IDRlUlM-S 


H rt ii a patch of a fly i ng m ig f d AH) dn t r 1 he dim, shadowy 
ham ar tl e i l r si I of this th n tun franc 


If House Flies Were as Big as Birds 


Have you ever token a few minutes off in order to observe t Jewel y 
the behavior of a common, live house fly with regard to food’ IJ flies wt n 
as large at birds, so that we could see their parts raort clearly, we would 
all think more seriously about their noisome habits Yet the fa< t that tliev 
are small Is not significant, for they tan nevertheless carry millions of 
disease germs on their hairy feel and bodies Do not underestimate the 
housefly because he is little It is not, however, by a fly’* mouth that 


pern s arc sprnd I he mouth c\ iminul under a muroscope, js a MirpnM 
It lies between two hilfovil siirfutM at tin lower end of m prol iw i*» 
lhe latter can easily be sun without i mitroscopi bobbing up and down 
touchm n tin food Cintrirv t wilepnad belief thrre no apparatus 
on th toinmm Inusiflv foi pern Hating thi skin even of a 1 nl \ The 
prob M is is men Iv a su kmL, Avne Stable flics however hivi a sharp 
tongue with whuh they suik blood exchanging for it thur own sali\a 
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The P u.(»r Stand nc on the Airplane Wins the Jimffh Is Pulled Oft by the Parachute 


fa* 

The Education of a Parachute Jumper 

Technique Is Important if One Is to Alight Safely After a Leap from a Speeding Plane 

By Milton Wright 


iNYONF may drop ftom an airplane no 
particular skill is necessary Further 
more anyone who diops may reason 
ably expect to arrive in due course <f 

- line at the ground A question which 

then presents itself n will you remain lying on the 
ground tblm us of your surrounding »r will you 
lie all m one piece rw at 1 walk off as if n thing 
had happened 



Till OllSI |(\ HI S PAKHHt TF 
Tf j / pc h o hnd note 1 1 the cockp t 


That depends upon tw > things first did you rorae 
lown hanging to a para hulr and second how did 
you conducL y urself with regard to this parachute > 
Jhcre h a right way and a wrong way to do every 
thing and para hute junping is no extejUon to 
the rule 

In the latter part of the World War the British 
R val Hyifg Force began to study the question of 
issuing to it' flyers a parachute which should be an 
avenue of escape in times of necessity Occasionally 
an a\ lator w uld be killed or u jured after a collision 
with other air raft when fire had broken out in the 
air ard it had been imp ssiblc tc extinguish it or 
when the plane had become inconlr Halle owing 
to smie defect in the structure or the controlling 
mechanism 

Tree-type Parachute Now Standard 

It was found that tn d n para butes fall into 
two lass s—th static iyj e which depends for iU 
rpcntnn U[ on i line alia hed l the aircraft and 
the free tv| e which is | dated either automatically 
or by Iht ju | er himself after 1c lca\es the plane 
Hu slat tvpe was ( IIv rejected after trial 
be au*c the hit wan likel\ to f ul s me part of the 
ir taft ind thus fail to |en the parachute By no 
n s ill this tvpc L considered 100 percent 
effi er t 

Ir lie pi g of 1 92 the British Air Ministry 
le de 1 i ad }t as th standard ejuq ment of the 
Rov I \r h re a ficet\|e parachute known as 
the Ir i n jaruihute II s had been devtlcpf 1 by 
the L t 1 Stat * Am v nd Nav> Aviation l rps 
ind I 1 [i \ed to lc alt gither efficient Steps 
were 1 k i a rdin^ly l equip all Royal Air Force 
air raft w h ll n fieetvfe pa a hute 

VI hen a 1 1 | neit f \ arachul s arrives in England 
from the li i loia in An erica they are sent to the 
parathi te leslit g station at Hen low, Bedford There 


the parachutes containers and harness are examined 
to see if they conf >rm to the specifications If they 
do they are submitted to a tual tests for while a 
I a ra chute might I ok all right the question of how 
it will act in the air » after all the important thing 
Several of the parachutes are taken up in an air 
plane at one time for drop testing A 200 pound 
weight u attached to the harness of each parachute 
and in the case of every fiftieth parachute a delay 
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THE RIP-CORD RING REAR TRAINING PARACHUTE COMl'LFTE TRAINING EQUIPMENT 


When the jumper pulls this ring, the park opens and a For practice, two parachutes are provided one on front and one Thr mam parachute is in the pack over the stomach 
pilot parachute is released, which pulls out the large one on hack If one should fad, the other u used while the reserve one u corned strapped to the back 


action m set for 500 feel, so that the release may To operate the parachute is a simple matter Thr In the “pull off" the jumper stands on a small 

operate under far more severe conditions than would rip curd is pulled and a flap of the container, oprr- platform on the lower wing of a large airplane and 
obtain when it is in actual use If the para- aled by means of elastic cords, opens These cords holds on to one of the struts. When the pilot is at 
chute fulfills all the required conditions, it is are in Irnsion and a small pilot paraihute is ejected the right height and position to bring thr jumper 
accepted, repacked in its container and sent to the This in turn pulls out the main parachute The down to good ground the pilot gives a signal The 
particular flying unit which is being equipped shock of the main parachute taking the strain of a jumper pulls the rip cord of his large parachute 

In the ordinary course of flying, all pilots ascend jumper's weight u not absorbed by elastic cords, for At once it opens and drags him away. If by some 

equipped with a pilot’s type parachute, and observers, with this type of parachute, shock absorbers have rm« hance the mrd fails to open the parachute, the 

air gunners and wireless operators, with on observer’s not been found necessary. parachutist remains safely standing on the wing 

type. The difference between the two is that the pilot of the plane 

sits on his parachute, while the observer, gunner or Stepping Into Spate Slow motion pictures have been token of the “pull- 

wireless operator wears his adjusted to his chest. This shock of opening, in fact, has been described off” method In every one of these the determination 
The reason for this is that in the rase of the pilot as “a very pleasant jerk” And why not 9 Picture of the jumper to hold on to the strut ns long as 
it » necessary to have the parachute out of the way >ourself starting to fall through the air The little jiossihlr against the inexorable pull of the parachute 
when he is operating the airplane and engine con- jerk, even a severe jerk, that means your parachute may be plainly seen To hang on as long as possible 

trols. In the case of the other men, who have to had opened, is a pleasant thrill you would be reluc- seems to be ihr instinct of every parachute jumper 

move about in the airrraft, the parachute gets in his tank indeed to miss. When the “jump off 1 ’ method is to be followed, the 

way to a less extent if it is in front of him rather When it comes to practicing live drops, volunteers pilot throttles down the engine and gives a prepara¬ 
tion behind him only are used, the Royal Air Force being unwilling lory signal. The jumper climbs over the side of 

When flyers go up in the air to practice jumping, to make a man jump if he does not wi*h to Hitherto the airplane and descends a short ladder, holding 

however, two parachutes attached to the same harness the demand for practice live drops by officers and one hand on the rip lord He gives a nod (o the 

are used The reason for this is that the jumper may men has for exceeded the facilities for giving them pilot, who opens up his engine to increase the speed 

have a reserve parachute in case his first one fails. Practice is given by two method* The “pull-off" of thi airplane, and steps off backward into space 

So far, however, it is said that there has not been a and the “jump-off” It is advisable that the “pull- The jumper has been told to pause until he has 

single instance when it has been necessary to use the off,” being less trying to the novice than the “jump dropped at least ten feel below the machine before 

reserve parachute off,” be practiced first pulling the rip cord Some authorities have recoin- 



THE PARACHUTF PACKING ROOM TRAINING PARACHUTE PACKFRS 

The sergeant U holding up the small pilot parachute while the molts one it folded up The In order to insure perfect operation of the parachute, great care u necessary in the packing 
pack it spread out on the table Note complete pack at the right The parachutes ere laid out on long tables and thrn carefully folded 
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AFTER I’UII INC THE H1NG MIPRtMl (ONFIDENCE 


This photograph, taken from the air , shows the pilot parachute just emerging from the pack Thu is what the jumper must have in his parachute if he is to drop from a speeding air 
ia response to the jumpers pulling of the ring attached to the rip-cord plane and trust to the projier opening of his aerial Ufe-savrr 


mfndrd that the novice jumper be told to count three 
before pulling the cord, but such instruction* are 
useless, the Royal Air Force hoa found An excited 
man may count three in the tiniest fraction of a sec¬ 
ond, and the state of mind of a novice jumper is such 
that he might pull the cord so soon that his para 
chute would foul the tail of the plane 

Just oa the jumper beguif to imagine his parachute 
has failed and he is about lo look for thr rip cord 
of the reserve parachute, he feels “the \cry pleasant 
jerk" he had almost ceased to hope for, and realizes 
that the reserve parachute is unnecessary Then for 
a time be logins to swing like a pi ndulum Soon, 
however, this swing damps down, if it does nut do 
so naturally, the jumper can manipulate the cords 
between the parachute and the harness to assist the 
natural damping 

Now it is lime to think about making u landing, 
and the jumjier must so manipulate the cords of the 
parachute that he facts down wind By so doing he 
will fall forward on his hand* and knees when he 
strikes the ground rather than backward or sideways, 


or on his back or the side of bis head and thus he 
will avoid injury 

A tree, a pond, a hedge or some other undesirable 
site is likely to be the spot the jumper is headed for 
In this case, he may sideslip clear of the obstacle 
by pulling down the Lords on one side of the 
parachute 

When the feet appear to be three or four feel 
above the ground the jumper pulls lumself up as if 
he were on a horizontal bar This greatly reduces 
the shock Otherwise, the impart for a lSVpound 
man would be equivalent to a jump off a ten-foot 
wall, 

Frw Moke This a Hobby 

The jumper has one more thing to do, and that 
is to spill the air out of the parachute by pulling 
the cords on the upper side If he fails to do this 
he is likely to be dragg«d a little after he strikes 
the ground 

Practice jumping, as far as possible, should take 
plate under favorable weather condition*. It should 


not be done if the wind is blowing a velocity greater 
than 15 miles an hour In ordinary flying, however, 
should a jump be necessary, the rate of the wind ia 
of small account, for it is far better for the flyer to 
go down with his parachute and suffer s broken leg 
than to remain with his machine and suffer a 
broken neck 

The average person in entirely satisfied with one 
“pull-ofT* descent and one “jump-off M He has 
gained ihe necessary confidence in the use of the 
parachute and knows that in an emergency he will 
have litLle reluctance in throwing himself out of his 
plane 

Small tendency, liowever, has been observed among 
average mortals to take up parachute jumping as a 
hobby While it is true that the few officers directly 
responsible for parachute training have demonstrated 
drops a great number of times, they probably did it 
more because it is their job than because of the thrill 
they get out of it 

That there is a thrill, however, there is no denying 
but there are safer thrills to be found 



BOTH PAHACH1JTFS OPtN 
ft u seldom necessary to resort to thr use of the reserve 
parachute but U has been done as a demonstration 


STEERING THE PARACHUTF 
Pulling on the suspending ropes enables the operator to guide 
the parachute to effect a safe landing 


. A PERFECT DESCENT 

Note the small pilot parachute spread on lop of the morn 
one where it fell after performing Us important duty 
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An Oil Hefinf.ry at Houston, ft* ah, Where the Distillation oi Chudl Oil Is Cahrjlp On 



Uncle Sam, Spendthrift—III 

Present "Grab-all-you-can” Policy in Oil Drilling Is Criminally Wasteful. Regulated 
Cooperative Drilling Is Necessary to Prevent a Future Oil Famine 

By J Bernard Walker 


■MaHlIIEN President Coolidge appointed the 
Federal Oil Conservation Board, ho 
wrote a lettir which showed whut a 
thorough grasp he hud obtained of the 
”~ l fundamental facts which govern the 
demand and nupply of oil The letter opens by 
stating “it is evident that the present methods of 
tapturing oil deposits is wasteful to an alarming 
degree, in that it becomes impossible to conserve 
oil in the ground under our present leasing and 
royalty practices, if a neighboring owner or leasee 
desires to gain possession of his deposits” In 
another paragraph, he says that he is advised that 
our current oil supply is kept up only by drilling 
many thousands of new wells each year, and that 
“the failure to bring m producing wells for a period 
of two yean would slow down the wheels of Indus 
try and bring about a serious industrial depression.” 

Elsewhere, he refers to the fact that the production 
of over 300,000 wells throughout the country is m 
excess of our immediate requirements, and that this 
over-production brings down the price of oil, and 
this in turn leads to a wasteful and extravagant use 
of the oil 

It is evident from the tone of the President’s letter 
—which, by the way, represents the altitude of many 
of the most experienced, thoughtful and far seeing 
of our oil specialists—that be is anxious about the 
future of the oil industry and realises that, although 
the oil resources of the United States are of vast 
extent, the demand for oil is growing so rapidly 
and the methods of recovery of the oil are so waste¬ 
ful, that the country may find itself rather suddenly 
confronted with disaster in the shape of a positive 
oil famine with far-reaching effects 


Prior to the gathering of the Oil Con«w rvation 
Board, the American Petroleum IriHtilute mvcsli- 
gated conditions in the oil mduslrv and published a 
report, replete with statistics that are, of course, 
thoroughly reliable no far as existing facts are con¬ 
cerned Our criticism of tin* work relates only to 
that part of it in which the Committee passe* from 
facts to opinions. When the report c nlc r* the field 
of prediction, U seems to us that it is altogether too 
optimistic, and tends to lull the iountrv and the 
government into an attitude of unjustifiable security 
as regards our future oil supply 

Are Oil Supplies Inexhaustible? 

A study of the report shows that a arrives at 
three major conclusions First, that our reserves 
of oil are practically inexhaustible, second, that 
though our production may fluctuate, there will he 
no danger of an oil famine, and, third, that there 
is a negligible amount of wasting of oil m the 
industry 

In the matter of supply, the re|>ort deals, first, 
with those oil resenes whose amount cannot be esti¬ 
mated, and, second, with those whose amount can 
be subjected to estimate As regards those reserves 
whose oil content cannot be estimuted, we read that 
“the greatest of the national petroleum reserves con¬ 
sist of 1,100,000,000 acres of uhtcM unexplored and 
unproven land inlaid with sedimentary rocks that 
await the drill" Under the heading “Reserves Sus¬ 
ceptible to Computation,” the report list* the present 
producing wells which it believes lo be capable of 
producing, by flooding and pumping methods, 3,- 
210,440,000 barrels of oil; and from proven but 
undeveloped lands it estimates a recovery of 2,110,- 


178,000 barrel* The Institute, therefore, believes 
we may Ik* cerium of a future recovery of 5,321,- 
000,000 barrels of oil from the present producing 
wells, and from lands whuh wc know to contain oil 
but which hH\o not yet been opened up 

In thi chapter on oil in the June issue, we drew 
attention to the fact lhut only a limited percentage 
of the ml in the Hands is recoverable by flowing 
and pumping, and that for cvrry barrel of oil recov 
creel, three barrels of oil are left in the sands. 
Further investigation shows that we were too con¬ 
servative li ih nearer the truth to say that for one 
barrel recovered, four remain in the ground Baaing 
its cnlrululions, evidently, upon the 80 percent of 
ml remaining in the sands, the Institute Committee 
estimates that, aflt r natural flowing and pumping 
have brought up all they can, there will remain in 
the area which is producing and proved, 26,000,- 
000,000 barrels of crude oil, “a considerable por¬ 
tion of which can l»e recovered hy improved and 
known processes Hiich ns flooding with water, the 
introduction of nir and gas pressure, and mining," 
and that these methods will be resorted to when the 
selling price of crude oil justifies the expense of 
recovery 

Then the report states that, when the price justi¬ 
fies, it will be possible to treat the vast supplies 
of oil shale, in which it is estimated there is a 
reserve of 108,000,000,000 barrels 

Should the time ever come when even the oil 
shales ure exhausted, U will be possible to obtain 
from our huge coal deposits a total of 525,000,- 
000,000 barrels of liquid products yielding 92,000,- 
000000 barrels of motor fuel, to say nothing of 
70,000,000,000 barrels from lignite Thus, the In- 
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THE DISTR1UUT10N OF CRUDE OIL AND ITS VARIOUS PRODUCTS 

FA* ml, ax it comes from the wellx is first stored and then pumped to the refinery where U is distilled The resulting oils, et cetera, arc then distributed to the consumers 


Miiutr report arrive* at a gTand total of future 
supplier of petroleum of over 734,000,000,000 
krrrk 

A very respectable total, were it based upon well 
established facts But it In not so based, for, m 
spite of the high character and undoubted ability 
of the men who have written the report, thin esti¬ 
mate of future recoverable oil supplies, is, after all 
is said and done, largely a guess 

The underlying trouble with the [>etroleum indus¬ 
try is that the law of supply and demand, which 
governs all other industries, is inoperative in this 
But we must not imagine that any monopoly exists 
Far from it The trouble dates back to 1875, 
“when a Supreme Court Justice of the State of 
Pennsylvania, initiated that line of analogy, out of 
which was eventually phrased the dictum ‘oil and 
gas belong to him who reduces them to possession * H 
Had the judge followed the prevailing law regarding 
minerals that they were “property in place,” the 
present riimislroiiH methods of oil recovery might 
have been avoided But since the oil as it exists 
ill the ground ib fluid, it would have been necessary 
to provide some method of fair distribution of the 
oil as it was brought to the surface, the distribution 
being based mainly upon the respective acreage of 
the various owmrs of the surface properties So 
true is this, that today it is becoming increasingly 
evident to the oil industry that, for the stabilization 
of the industry, for the placing of oil recovery upon 
• practical, scientific basis, for an equitable distri¬ 
bution of the oil based upon surface ownership, 
for the elimination of the present enormous waste, 
both of oil and capital, and, above all, for the main¬ 
tenance at all limes of a generous reserve of oil, 
it u necessary that what has come to be known as 


“unit operation” be established in the industry. 

In other words, cut-throat, grab-all-you-can com¬ 
petition must give way to mutually cooperative 
drilling. 

Under the present methods, as we showed in the 
previous chapter, the work of oil recovery is being 
done on Ae principle of “first come, first served ” 
As soon as a new well is brought in, there is an 
immediate rush to buy up the adjacent surface lands 
and drive down wells with all possible speed to 
tap the fruitful sands More often than not, the 
free gas is allowed to go to waste, for it is the oil 
that the drillers are after No effort is made to 
preserve the gas pressure, and consequently, only a 
fraction of the oil is ret overed, leaving in the ground 
u vaM Amount that could have been brought to the 
surface if the wells had been properly spaced, as 
they would have been under a cooperative, unit 
w>*tem, and if tare had been taken to maintain the 
gas pressure at the highest possible limit 

Eighty Percent Left In the Ground 

Gas is the most important agent in the recovery 
of oil From the first rush of the giant geyser to 
the last barrel that is brought up by pumping, it is 
gas pressure and gas pressure alone that is the great 
e> pel ling agent 

Let ua look at this all important question more 
closely The oil, as we have seen, is distributed in 
the microscopically small interstices of the rock 
sands. It is under enormous pressure and the pres 
sure is maintained because of the strata of gas 
light rock which he above and below the sands 
A proportion, in some cases a large proportion, 
of the gas is free, but the greater part is condensed 
m the oil Under present methods, little or no care 


u taken to i onserve the gas, and therefore the pres¬ 
sure, in the sands. As the gas escapes, the ability 
of the remaining gas to expel the oil falls rapidly. 
Furthermore, the gas condensed in the oil renders 
4 t less viscous—more fluid. Oil may be so rich in 
gas as to be as fluid as gasoline In this condition, 
it can he forced freely out of the sands; but as the 
gas escapes, the oil thickens and flows with Increas¬ 
ing reluctance It clings to the surface of the voids, 
and capillary restraining effects become more active 
Hence it is that, under the present wild methods of 
operation, after the first great rush and escape of 
gas and oil, the yield dies awsy so rapidly that, 
when the last barrel of oil that it pays to lift has 
been pumped, 80 percent of the oil remains gummed 
up, aa it were, in the sands 

Cooperative unit operation, with wells so stien- 
tifiuiUy spaced as to necure a gradual withdrawal of 
the oil to meet the current demands of the industry, 
would prevent the present wild fluctuations in the 
supply (and the priu.) and the wells, so operated, 
would ronstilule a vast rcsrrve of known or closely 
known quantity 

But even with unit operation, it is doubtful 
whether the recovery by drilling and pumping could 
be muih more than doubled It is probable that 
50 percent of the oil would still remain below 
ground Hence, a great deal of thought has been 
given to the problem of recovering the oil by some 
more effective method, and the latest, and in our 
opinion the most promising plan, u that known as 
the Ranney Process, so named after the well-known 
engineer who developed it Realizing that gas pres¬ 
sure is the great expelling agent, Mr. Ranney 9 ! sys¬ 
tem seeks to maintain this pressure unimpaired until 
all or practically all of the oil has been expelled. 



Til 1 MANIFOLD HOUSE THE PUMP ROOM 

From this point, the distribution of the crude oil through trunk lines u controlled The oil in the refinery U in cornua* motion, pmng through this room merol times 
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Hi* method u made very clear in the accompanying 
illustration. 

Briefly stated, Mr Ranney’s method is this a 
shaft is driven down through the oil sandstone into 
the shale or other impervious rock below it From 
the bottom of the shaft, a senes of tunnel* is dnven 
through the underlying gas tight shale Holes are 
drilled at short intervals through the roof into the 
sandstone, and they are connected with an oil pipe 
line within the tunnel The gas pressure is main 
tamed by means of compressed air pipes which lead 
into the upper portion of the sandstone As the 
lower parts of the sand are drained, the oil settles 
down from above under the influence of gravity and 
air pressure The oil pipe line leads to a separator, 
which has a gas out let pipe at the top and a water 
tap at the bottom The oil is led from the sep 
arator to a vacuum pump, by which it is lifted to 
the surface 

The main shaft of the system ib driven m the 
center of a 40 acre tract, which is the umt of oper 
ation The tunnels with their mine wells are placed 
around the edge of each unit, and since these little 
oil drainage wells are spaced about ten feet apart, 
it follows that there are 528 wells through which 
the oil from 40 acres may he recovered 

Most Promising Fields Already Exploited 

In view of ihr naval, military and industrial in 
lerests involved, it is positively appalling to realise 
that the oil industry is literally 4 living from hand 
to mouth'* We have been using up our oil as 
though the supply were a mighty and ever flowing 
river instead of a cistern of great but absolutely 
limited capacity Nobody on earth knows how 
much that cih|< rn holds All we do know is that, 
under the pnvnt methods anyone is at liberty to 
bore into the cistern insert his own spiggot and 
draw off just as much us he can get We do know 
that the great army of well drillers carries a banner 
whose motto r ads 4 Every man for himself and the 
devil take the hindmost 1 We do know that under 
this wild free for all bc ramble, the rate at which 
the cistern is being emptied is increasing at an ever 
accelerating pace 

Julian D Scars of the United States Geological 
Survey, reminds us that it required forty one years 
and four months to produte the first billion barrels 



CHOKING OFF A CUSHFR 
These pipes and valves prevent r*t apt of oil an i ga 


of oi], that it took only eight year* and one month 
to bring in another billion barrels and that only 
one year and seven months wrre required for the 
seventh billion to be brought to the surface In 
the presence of this rate of increase anyone who 
tells the American people that the cistern baa pruc 
lically no bottom, is doing the country great dis 
service and is heading the oil industry for disaster 
In looking to the future let us keep our eyes upon 
well ascertained facta Then an five states—Penn 
sylvania \Kest Virginia Ohio Indiana ami Illinois 
whose oil lieanng areas gave is mb promise for 
thi future as does the area we hive lift Nevcrthc 
less although the rale of consumption wis then but 
a fraction of the consumption today these prolific 
fields were drained out in a cornpiratively ftw year* 
No one can offer a sound reason for )e]ievin n thit 
we shall get a greater proportionate yield from the 
oil lieanng territory which is left 

In closing this chupter mention should be nidde 
of the encouraging fact that nearly all of the large 
companies have come to realize thit it is absolutely 
mHpM*ary to check indiscriminate and wasteful drill 
ing Recent developments in California prove this 
Furthermore, wt must remember that the areas 
which are known to he oil hearing have been sub 


jetted for years to a thoroughly scientific search 
by an army of trained oil geologists upon whose 
findings and advice the wells of the great oil com 
panics have been drilled Hence, K is reasonable to 
believe that under such exploration, the most prom 
ising fields have already been exploited and the 
richest pools dt lined away 

1 hi fait that the supply of oil has hitherto kept 
pace wilh the rapidly inert unrig demand, is due to 
Lhc accidental finding of some enormously rich 
pools, Mich as those in California and the midwest 
Over 500 000 well* are producing about 2000000 
hairrls a diy hut about 25 percent of these wells 
an dry holes and it is said on good authority that 
m the banner yeir-1923-ove r $91 000 000 was 
spent m drilling dry wells throughout the United 
Stalls In 1021 James McIntyre writing in the 
Oil and Gas Jt urn tl showed that in Kansas, Okla 
horn a lexas Arkansas and I ouisiana 4 779 test wells 
were drilled on untc "U d leases and of these 2 182 
failed to bring up anv oil In these tests 111 court 
ties gave 100 percent failure represented by 225 
well*, and in 29 other counties, 6H dry wells were 
driven representing 75 7 percent failure In 1921 
Marland writing in the National Petroleum Neus 
stated that the Amen an petroleum industry since 
its beginning has sold its «tl fir $1900 000 000 less 
than it cost to drive the wells and lift the oil 

^hert Is the Industry Heading 9 

The continuity of the oil induMry is dependent 
upon tin accident of bnn r ing in t floid of oil from 
wells if ernrmous pnduchon In August 1925 
snvs Mr Siars hilf of the production of tin 
t nils <1 St ites or 1 000 000 harrels a div was com 
mg from cnly 3 500 wells in nphl e il fields The 
other nulli n bands wen coining fr >m 27>000 
wells scattered throughout the rest cf the country” 
Less thin two pen tut of the wells wen yielding 
50 percent e f the e il 

If tint two percent had not fortuitously been 
hi >u n ht in at the psych lo r it'il moment” where 
would our industry hive Uen 9 

q jn our Sefhffiht r issue ue shall nhou how oil 
may bt < mservtd by bittir drilling and refining 
and how by using high spied motors 40 percent 
men use in automobile mil* age may bi secured 



LOADING THL T\NK CARS 

In the background arc the preuun stills and storage tanks In the foreground u the load 
ing rack Note the jointed pipes used for filing the tank cars 



1HL KANNhY MIN1NC PRO< tSS 

The comprised air forces the od fnm the sandstone uhereupon it flout through pipes and 
is pumped to th i surface Notice the od and water separator 
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Ahum n (on fptrn of tiif Umtfd Stati*. Aikplanl Carr m Saratoga in A tion 


Giant Floating Aircraft Bases 

"Saratoga” and "Lexington” Are Unique in the History of Naval Construction 

By J Bettuml Walker 


II \K1V* completion al the v mU of th< 
\ w \ork Sliipl uilrlm n ( orjioration 
( u ill h Vw J<r-*y and of the Tall 
Hivtr Shipbuilding Corpoi ition at 
— Qumo VlasHathiiNf its are two gri it 
warships 1 whi It that mm li n! used trrm * unique 
tan lx applied without ftur of urntradu tion Air 
craft earners ha\e been built before — lots of them— 
but never lm« thtrt lx on jut Tfloit a ramer of the 
combined «i/c and speed of either of these remark 
able ships 

To understand jiM wliv they are what they w it 
will be helpful to ^ivc a brief resume of their his 
tory dating from the year 1910 when under their 
original design they wrre closed ns battle eruisera 
of IS 100 tons Ab buih they formed two of a 
squadron of six, which was part f the famous 1916 
naval program Subsequently nndlxi iuni of certain 
losons burned from the British mvv thiM ships 
were ptowdrd with an exterior bulge as a prtcaii 
tion iglin'd trrpedo altaik, and other change-, win 
made whnh raised thur displacement In M 500 tons 
^ hen tlie first designs were made public they 
were subjected 1j severe criticism (in which the 
Scientific Ai len m l ok i rather prominent part) 
because of the fed llut f the 21 boilers 12 were 
lornted alove the pnlective deck and therefore 
above the witerluu wli r they were liable lo be 
wrecked by the firM Muddle f un enemy s salvo 
The Nivy Department realized the force of this 
naliluv ibje lion Hnd in the ill m punt redesigning 
of ihe ship in winch the bul^c and other new fea 
tuns al \e nfernil tv were me irpnritfd thev took 
the nppvrliimlv to ledesign the boiler plcnt sub 
diluting ]° boilers of larger opacity in place of 


ihe previous 21 and pluc u n all of these boilers in 
tin it preper pcisihon beltvt tin piotectne deck and 
thercfcrc l>elow the waterline Ihcse battle crmseis 
j, trull) exceeded all existing or proposed ships of 
similar types in size speed and gun power The 
mam jiartiuilara were as follows length on dick 
075 feel extreme breadth 106 feel mean draft 
U feet normal displactment 4*1 5<J0 tons and 
speed 33 25 knots Thev earned a powerful armt 
mint of eight sixteen inc h SO e a liber guns in four 
tuirets and an anti torpedo armament of sixteen 
6 -ineh SI caliber guns in addition to four 3 inch 
anti aircraft guns 

An 800-Foot “Landing Field” 

Under the Washington treaty for the limitation 
of naval armament, the l nited States and Japan 
were allowed to select two capital ships, which were 
then under construction for conversion to aircraft 
curneis The battlecruiser* Lexington and the 
Saratoga were selected bv the United States Navy 
Ihese earners were not to exurd IS000 tons dis 
placement Aeeordinglv the plans were again re 
drawn to convert these two ships whic h were already 
partially constructed, mlo aircraft carriers Our 
wadi drawing shows the Saratoga as vhe will ap 
pear when in service, and the accompanying photo 
graphs taken while she was yet under construction 
give an excellent lmprrvion of the <haractensties of 
these truly remarkable sister ships As redesigned, 
they measure 850 feet 1 mg on the waterline and 
880 feet on dick The extreme beam is 106 feet 
and the draft will be s methmg under 30 feet 

Of tin revised battle cruiser design it may be 
said that all which remains is the hull and the mo 


tive power—everything else has been completely 
(hinged to meet the requirements of aircraft service 
\ iiwed from any angle whether abeam ahead or 
astern the ship is not now n cognizable as the trim, 
rakish looking battlecruiser with its two elliptical 
smokestacks its two lattice masts its f mr big six 
teen inc h gun turrets and fcs powerful secondary hat 
tery amidships In the hist place, the whole of the 
original superstrueture has been swept away Gone 
are the 16 inch guns the massive turrets, the heavy 
cranes, and other battle cruiser acerssones Instead 
of the low, rakish craft as originally planned, wo 
have a huge hull with a flying deck which every 
where, throughout the full length of the ship, towers 
60 feet above the water, or nearly twice the height 
of the original design whose loftiest deck had little 
over half bb much freeboard The two smokestacks 
have been replaced by a huge, elongated structure 
enclosing the uptakes, which » about 70 feet in 
length and extends about the same distance above 
the flying deck To provide a clear deck for the 
airplanes whtn landing or flying off, this smoke 
stack, together with the turret**, military mast, et 
cetera, has been moved over to the extreme star 
board side of the ship with the result that the airmen 
have a “landing field” which has a clear width of 
between 85 and 90 feet throughout the greatest part 
of its length and extends unbroken by any obstruc 
tion for 880 feet The lines of the fore deck have 
been swelled out m order to give greater width at 
the bow, the extreme end of which has been cut 
squarely off This effect is seen clearly in our bow 
view of the ship Towards the stern the deck is 
c amed out beyond the hull, and in order to prevent 
a low flying or disabled airplane from hitting the 
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afar edge of the deck, it u earned down for the 
laat 20 feet of iti length at an angle 

Ranging along the deck amidahipa, immediately 
below the flying deck, are a aeries of rccease* within 
which are nested the ships' boats Above the boats, 
at each end of each recess, is a horizontal davit 
arm, electrically operated—these arms swinging out 
when a boat w to be launched or recovered The 
officers are berthed aft below the flying deck, and 
at the extreme after end will be noticed the stair 
way and landing by which the personnel can pass 
from one deck to the otbet 

Although these ships have lod tlieir great 10 inch 
guns and their numerous battery of 6 inch guns, 
they are still formidable fighting craft for thur 
mam battery consists of eight SO caliber, 8 inch 
guns earned in four armored turrets Both guns 
and turrets, it is needless to bay are of the latest 
pattern, the guns being of high velocity and great 
range and power Hie turrets hie the smokestack, 
are tamed close to the starboard side of the ship 

Will Carry 72 Planes 

These huge ships each carrying 72 planet* will, 
of course, be subject to fierce atUnk—the very first 
object of attack if possible—by the enemy Their 
speed will protect them against surface ships, but 
when the attack comes from the air, they will have 
to depend upon their own airplanes and upon then 
anti aircraft battery Tins battery is one of the. 
finest features in the ships, for it is not only muner 
one but it consisti of the latest type of long caliber 
high velocity *> inch guns, with a vertiral range far 
exceeding the height at which any attacking planes 
will fly Six of these guns are mounted forward 
three on each brain, six are mounted aft and all 
of them art so placed as to command an absolutely 
\ertical limit of angular fire The forward guns 
are mounted on sponsons which extend suffi* irnlly 
far out from the hull to enable the guns to fire vrr 
in ally without interference by the flying deck The 
after guns are tamed on the main deck where the 
flying deck is cut away as txplaincd earlier in tht 
article This antiaircraft battery is furnished with 
the latest instruments for determining the height 
and the distance of an approaching airplane and 
the mechanism is such that the rh\ation of the guns 
is automatically adjusted to ke«p continually trained 
on the airplane during its approach Their rate of 
fire is very rapid and they will be able to direct 
such a storm of shell, that the entmy will be forced 



A BOW VIFW OF TUT SARATOGA. 

Note the Hide dec! cut off square to increase npacc 


up to an altitude at which the chant pm of dropping 
a bomb upon the ship will l>c very remote 

The importance of this defense can scare* ly la 
over estimated for it can readily be understood ih it 
the detonation of one or two homl>s on lb* flyin 
deck would probably wreck it so completely as to 
n nder it an impossible surfa* e for the flying on c i 
the flying off of planes This to * ur thinking is tin 
most vulnerable feature in all airplane * urn rs and 
doubtless in an attack there will lie many a henn 
pilot who will lie willing to laki a chime by diving 
down through the barrage in the hope of getting 
dose enough to make «ur« of a hit 

Between the smokestack and the forward pun of 
turrds aie the bridge and the fighting must 1 
these ships the latlne mast has been abandon*d an I 
the well known British tnpod mist substituted \i 
the top of this type ih located a gun * mtrol h us 
of a type generally smiil ir to th »sc with whnh the 
public is familiar on our battleships On tin ifltr 
side of the smokestaik is hailed a m*c jmlury gun 
control house whuh u* small* r but sinnhr in its 


equipment to the main rontrol position on the mast 
I he navigating bridge it should be explain* d, runs 
cntirdy around th* tnpod mast at about its mid 
height Above the tnpod will extend the customary 
LopmW with its yards fir signaling purposes 
BcTm el ising this description something should 
I* sud dnut anther remarkable* feature in these 
ships ind th it is th* motnc power whuh is of the 
hill )(l*(tiif t\| e lint his been so fully Usted out 
with sitisfutiiv it suits as to inamuutmg power 
m * ur litist 1 iti I* ships In biuf it consul* of 
si* im lull in* s dire* i * min* < u d t > ei* * tnc generators 
The current is Ird lhi*u n h a e* nirolhng station to 
ei r Jit )ur r * ih tin me lor* which arc mounted in 
t ind in m llu ini ard * nds f the four propeller 
shafts Wlun it is slued thit th* total designed 
shaft h rMpowrr of ih* Swato^t is Iff) 001) it will 
bo realized th it ill f the \ari nis units in this power 
plant are of cxcfpti mal si/* exceeding anything of 
the kind (tin iusly mount* d on a ship Th* electric 
plant w mid tc suffi uni to hupplv the light and 
power require in* nls of the it v of Boston 

A Complete Aircraft Base 

Through nit all th* many changes which have been 
made in these ships the p wer plant has remained 
pretty mu* h as it was originally designed and 
sime the ships irt sp\<rnl ihousind tom* lighter 
due to the remowtl f h*a\y guns mints and armor 
it is reasonable to rxptil th it on then trials they 
will divelop a spied of dl knots If bn this will 
put them as fir ns spied is conic rued in the class 
with our fasti*4 desHncrs—in still water In dis 
lurl ed wultr when thr st is mn high they will easily 
ilnw awiiv from attacking dchtioyers 

It niuv have bun noticed th it in this d*s*ription 
we h«\e sud nothing ah lit the interior arrange 
mints if the Snri/cgcf This is in a<<e»rdantr with 
tin wishes of our Ni\y Department which like thosi 
if all other navel powers m keeping the internal 
arrm n emi nls of the am raft turners a larefully 
uarded set ret Jud mg fiom our prt-ent aircraft 
i arm r the / tngh \ it is safe to niy lint the interior 
will pr vide f >r the storag* *»f urplims space for 
their assrinllv ind ilevaUra In I ring them up in 
ill* i s ml led e uditioi t i the fixing deck I her* 
will also Im the m *ssary mi lime shops and repair 
f u ililies Idr e links f r the storage both of th* 
'•hip s oil fu I ind t the lir r e quantities of gasoline 
f r th* su|ply *f the aii| lanes Over and abo\r 
this room must b* f und for berthing the crew 
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The Physics of Golf Balls 

Science Could Show the Sporting Goods Manufacturers How to Make Better, Faster and 
More Elastic Golf Balls, Te nnis Balls and Baseballs—A Challenge 

By H. H. Sheldon, Ph.D. 

Umimian of (he Department of Pbyilca, Washington Square College, New York University 


I recent )ears, a great dial has been 
written about golf The the 

relative valuis of Mcr] ami wooden 
shufln, and other fine points have bren 
di«u ijhm d very full\ But th( part of 
the game that deserve* the roo**t cartful study jb 



the hall itself 

After nil, any kind of hard, hca\y object will do 
to hit the ball with, while the man with an incorrect 
Maine does not necessarily make the shortest drive 
Given a poor ball, however, the results are sure to 
be poor 


Metis uring the Bounce 
Provided the ball ia kept within the prescribed 
limits of size and weight, there are left hut two 
variable factors to study, its elasticity and its sur 
face markings Of these, the elastu ily is the simpler 
to test because, regardless of all sorts of fancy tests 
that may be devised, the only one that gives real 
information as to how far the ball will go when 
struck with a given blow is I lie “bounce” test If 
one drops a golf ball from a given height, how 
far will it return 9 This test does not, however, 
measure “elasticity” in its soicntihe sense Instead, 
it measures the "i oeflk lent of restitution,'* and this 
is the important consideration 

It is possible to measure the elasluily of a ball 
by placing weights on it and noting its decrease 
in diameter (compression) ]>cr unit of weight added 
This test flattens the ball a bit at the bottom where it 
touches the table and at the top whirr it touches 
the weight It hIho bulges it out at the center 
(Figure 1 ) Obviously, the strain produced is not 
due to compression, shear, or stretrh Nevertheless, 
U is some combination of these Therefore, rlas 
ticity of some sort may be measured in this manner 
Through such experiments using weights up to 40 



wWim Ira mww fo tWiMwHH* A» nh. — 

STATIC VERSUS DYNAMIC MEASUREMENTS 


Kiciihe 1 Measurements under static condition* appar 
t ntly have no connection with action under dynamic 
conditions 


kilograms, the author has found, however, that there 
is no connection between this effect and the height 
of rebound after falling That is, a poor ball may 
lequire either a greater or a leaser force to com¬ 
press it a given amount than will a good ball A 
poor ball is also likely to acquire a permanent “set" 
more quickly by this test than will a good ball, but 
thin is not necessarily so 


Another Alibi 

Now that vacation time has arrived, 
Professor Sheldon has turned hu atten¬ 
tion to the lowly golf balL He placet the 
blarfce for short drives and for slice and 
poll, largely on this diminutive sphere. 
This means that it is the manufacturer of 
the ball who is to blame for the short¬ 
comings of this product, for the ball itself 
could doubtless be improved by scientific 
experimentation. 

In the accompanying article Professor 
Sheldon explains how to measure the 
“coefficient of restitution 1 ’ of the ball. 
On this coefficient depends the length of 
your drive on the links. 

Here is a new excuse for the poor 
golfer. The coefficients of the ball are 
wrong! 


To those who arc alnady familmr with “hard 
ness” testing, it will be seen that the kind of test men¬ 
tioned above is not very different from such a “hard¬ 
ness” test as, for example, the Brmell test In this, 
the fori e required to push a Me< 1 ball a given 
distance into a surface is measured. This suggests, 
incidentally, that other kinds of hardness tests might 
be used for testing golf hulls Tests that were made 
with the w leroncope ware found, however, to be of 
no value In testing hardness with this instrument, 
a small steel “bobbin” is allowed to fall on the 
object and then Tebound This rebound gives a 
measure of the hardness Obviously, this ought to 
give the same result as allowing the ball to fall on 
steel and itself rebound, and this result would be ob¬ 
tained if the ball were of homogeneous material 
throughout As this is not, however, the cose with 
a golf half, since the bobbin is small (weight about 
40 grains) only the surface material or covering 
of the ball is effective The same method with a 
large weight would, of course, be effective, but it 
is obviously easier to test the ball by dropping it 
Other testing device* sin h as the durometer and 
l lactometer also measure properties of the surface 
layer onlv 

This rebounding property of the ball is of such 
fundamental importance that the coefficient of resti¬ 
tution should be given hy the manufacturer Fewer 
claims should be made without giving the infonna 
tion obtained by the rebound test to back them up 
Without going into the mathematical analysis, the 
coefficient of restitution, thus obtained, is found to be 
equal to the square root of the height from which 
the ball is dropped, divided by the height to which 
it rebounds Stated as an equation, e = V Ai* 
In order to find this value accurately, the ball 


should be held in some sort of a release* for ex¬ 
ample, between two strip-brass springs or in a 
clamp, os shown in Figure 2, and allowed to drop 
on a hard, rigid object such as a block of iron 
(Material* such as wood will dent slightly and spoil 
the result) As the eye is easily deceived if the 
ball is not viewed strictly on the horizontal at the 
top of the rebound, it is necessary to use a nng 
and to look across its top so that both sides are 
seen at the same level Its height should be ad¬ 
justed until the top of the ball just shows above on 
the rebound Both of the heights roust, however, 
be taken from the bottom of the ball 

Why a Smooth Surface ia Undesirable 

Balls measured in this manner showed a variation 
m the coefficient of restitution ranging from .76 to 
87 It was also noticed that the poor balls fell 
off with increased height, which was certainly not 
true up to considerable heights with good balls 
Of course, heights corresponding to the normal dis¬ 
tance of flight of driven golf balls were not employed 
in these tests, and it would therefore be interesting 
to make tests at places where facilities in the form 
of a high tower, building, or cliff might be available. 
In order to be of real value, a study of this sort 
should be made and correlated if possible with 
the various constants of the pure materials (meas¬ 
ured by such instruments as those mentioned above) 
which go to make up the ball In this way, a 
better ball than any yet constructed might be 
evolved, much to the delight of the experienced and 
serious golfer 

With regard to the markings on the surface of 
the ball, much information of interest and value 
may be obtained When a ball spins, due to a slice 
or pul] imparted in the driving stroke, the friction 
with the air brings about a difference in pressure 


i 


1 


THE COEFFICIENT OF RESTITUTION 
Eicon 2* Thu meaiurtmcnt under dynamic conditions 
requires no more equipment than u shown, together with 
the equation 
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EFFECT OF SPIN ON FLIGHT MEASURING PRESSURE DIFFVRFNCE 


FicUW 5, U and b) The solid arrows in the figures show the direction of spin and trani Figure 4 When the ball u rotating , the liquid in the manometer u higher on one side than 

lotion of tka ball when in flight The dotted arrows indicate the kind of putt that will result on the other The M egg crate " prevents the air from whirling and affecting the results 


on lU two side* (with regard to the direction of 
flight) and this cause* it to follow a curved path 
either to the right or to the left, depending upon 
the direction of ita rotation. Looking down on top 
of the ball dbnng its flight (Figure 3a) the effect 
of this spin in shown Obviously, the greater the 
friction of the surface with the air, the greater will 
be the deviation from the true path for a given spin 

It may be asked, “Why not use a smooth surface 
and thus largely avoid this spin which results in 
deviation 9 ” The answer is that one form of spin, 
an underpin produced by hitting the ball slightly 
below its center, is highly desirable, for this pro 
longs its flight Figure 3b illustrates this spin when 
the ball is viewed from one side when in flight It 
is necessary to strike only a very little below the 
center in order to give a considerable undcrspin 
On an average drive about one twentieth of an inch 
is enough In addition to this useful underspin, 
in making difficult shots it is sometimes desirable 
purposely to use some slice or pull, thus obtaining 
the curved flight due largely to the effect of mark¬ 
ings on the twll At the same lime, the friction 
with the air caused by a roughened hurface must 
not be so great as to impede the progress of the 
ball too greatly 

Analysing the Spin 

The proper surface markings should obviously 
be those that will give the maximum effect due to 
spin, with a minimum of air resistance At first it 
might seem that these two things would be the same, 
for the spin effect is, itself, due to air friction. It 
should be observed, however, that the velocity of 
any mark on the ball due to rotation may be quite 
different from its velocity due to translation through 
space. Coupled with this is the fact that the air 
resistance is roughly proportional to the square of 
the velocity of the ball This results in spreading 
farther apart these two effects above mentioned. Fur* 
ther, a large portion of the air resistance is prob¬ 
ably due to the impact of the air against the nose of 
the ball, whereas the other effect u due entirely to 
friction at the sides 

Sir J. J. Thomson has measured the difference in 
pressure on the two sides of a spinning golf ball. 
He rotated such a ball rapidly on a spindle, direct¬ 
ing at it a blast of air, and found the pressure 
difference by means of a water manometer (Figure 
4) He ahowed that the pressure difference on the 
two sides (P A - P M ) » KV h V,, where K is a con¬ 
stant, V k is the velocity of air, gnd V, is the velocity 


of spin This constant K, will obviously depend 
on the markings of the hall and it might well be 
specified for each type of ball j*dd The amateur 
who is likely to slice badly could then give up any 
advantages of underspin which he is incapable of 
controlling and purchase a ball having a low con¬ 
stant K 

It is by no means a simple matter to measure K 
without proper tools It would require a deuce 
such as a tachometer to measure the velocity of 
spin, and a pitot tube to measure the air velocity 
past the ball. Comparative \ a lues are easy however, 
to obtain This may he done by using the same 
driving motor revolving alwuv* at the snnn Hpeed 
in connection with an air blast blown from a fan 
through something of the nature of an egg-crate 
The latter precaution is taken in ordir to avoid air 
spin The exhaust end of a vacuum cleaner might 
also be used, or any other type of blower that is 
bandy As only comparative values are necessary, 
tests of this sort answer v< ry well and we might 
therefore use as the unit values of our comparative 
system the value of K found for a perfertly smooth 



EFFECT OF AIR FRICTION 
Ficuit 5: The greater the air friction , the farther back 
the ball will ba driven by the action of the asr blast 


Ksall This would at once eliminate all troublesome 
velocity measures 

It has been shown by P G Tail that the resis¬ 
tant of motion of golf halU through the air (“head 
on rcsistame”) is proportiondT to the square of the 
vclooty It seems extremely unlikely that this resis 
Inure would be affc# trd to any great extent by the 
markings on the ball although Mime small effect 
might possibly b< olinerveiL This relation between 
head on resistance and velocity iould ba shown bv 
supporting the ball by a long thread attached at 
other side and projecting a blast of air m such a 
direction as to <mmr it to swing back to a steady 
position, as shown in h igure 5 In such a cane, the 
frictional force due to the air blast um he shown 
to be approximately F , - Wx/I, where W is the 
weight of the ball, x is the horizontal displacement 
from the equilibrium position in quiet air and 1 is 
thi shortest distance of the center of ball to the 
axis of support For large deflexions (more than 
degrees) this simple equation does not hold So 
we must write F = Wx/1 cos o, where o w the 
angle In tween the vertical and ihe direction of the 
line from the hall to the axis of support For those 
who do not understand trigonometry, lei me any 
that cos n in the figure is equal to h/1 

Might Measure a Pugilist's “Wallop” 

These experiment*, then, supply the desirable 
facts about golf balls It is obvious, moreover, 
that similar methods rnn os easily be applied to 
tennis balls, baseballs, billiard balls, and so on 
If sportsmen would interest themselves in the deter¬ 
mination of such constants, it is obvious that the 
manufacture of such articles would soon be revo¬ 
lutionized Standardization would be brought about 
to such an extent that home-run Tecords and so on 
would increase from year to year 

1 have suggested very briefly a few of the possible 
methods of experimentation Others and perhaps 
better ones will suggest themselves to other minds 
Perhaps, also, other subjects will occur For ex¬ 
ample, did Jim Jeffries have a harder “wallop” in 
his day than Dempsey, and if so, how much harder' 
Methods for measuring such things are easily 
uvailabh but they have not been u*cd 

q /n our September issue. Professor Sheldon will 
present another article on simple practical 
physus experiments His scientific explanations 
of everyday subjects in an understandable man¬ 
ner are always interesting to the layman 
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THF Sl’tLD BOAT ON ITS I ANDINC ( KAOLG 

The design of the hull n Much that the bout drum very Ittile *utter particularly at h gh speed hole thi lombtna/ton o / atrial and voter rudder that malea steering easy 


Air-driven Sea Sled Has Shallow Draft 

New Water Craft Will Travel 30 Miles Per Hour in Only Four Inches of Water 



IDFR or \a sled wlmh is an 
interesting adaptation of eh mints teken 
alike from aeronautics ami aqualus 
has been developed m the form of the 
m called free bottom’ e raft which we 
illustrate lo prow that the designation fnc hot 
tom is exact one has but lo study (hi Hide view 
which shown an entire aleauec of propeller rudder 
water inlet stoop and other appendages usual to 
water craft 

1 his novel loat is powered with a 90 horsepower 
Curtis motor and is steered by a combination of an 
air and water luddir whuh is supported in the hlist 
of the eight f ml un plane propeller 





IN SHAI LOW WATrK 

Altkugh the Hater u only kntt deep note the num at the 
left tku water d d travels along at high perl without 
trouble It m admirably adapt id to hallow nur travel 


No (litims arc made of remarkable spud for her 
si/e 'll id power although -he is eapabh of i'S miles 
per hour ( omfortabli speed in a um ful boat, 
which ean truvil in a minimum draft of water with 
out sienhcing the advantigis in In. found in her 
clas* were the pedominant ideas in her design 

Twentv six fiet over all with a beam cf seven 
feel four inches the diaft when loaded and at rest 
is nine inrhis Under full sjired she actually lifts 
in the wster (ill the drift lb from three lo four 
mehes Weeds ind mud are not troublesome in 
fuel in a pine li «he ran slide along on slippery mud 
When pi ued on the handling truck the blast of the 
aupline pio|teller will send her out of the water 
11 id up to thi Iwathouse 

Tor slow navigation the water rudder is necessary 
Ihis is so hinged that it will rise and freely pass 
out in) obstruction over whuh the keel passe* 
Ah the speed of the air proptlhi increases. It acts 
on the simll vanes seen on the sides of the air 
rudder foie mg them buck by a system of levers 
until the water ruddei in i lenr Like an airplane, 
the i raft then steers entirely by the air rudder On 
turns even at maximum speed, she heels in and 
iuue) free with her cockpit dry even in a choppy 
seaway At idling speeds bhc will turn in a circle 
twice her length 

1 lie engine is fully muffled and is mounted in 
urplane style giving free cargo space below The 
propeller is protected by a steel guard and heavy 
screen which allows her lo lay up to a dock or 
other boats safely The sail like air rudder has a 
steadying effect m connection with the water rudder 
when running up to a landing preventing the bow 
from falling olf with the wind 

The hull is of mahogany throughout highly pol 
ishfd on the decks and sides and painted with navy 
bronte on the bottom The frames, stem and keel 


are of selected white oak Both bottom and side 
planking are sealed with oak battens screwed in 
place 

I wo passengers are accommodated m the driver’s 
seat and three on the wider seat directly behind 
I he steering gear instrument board windshield, 
electric srlf starting device et cetera arc all of the 
(utoniobilr type The instruments include a Delco 
ignition and lighting s)stem tachometer and water 
temperature indicator Ihc dials of the last two 
are earned under a glass panel 

A U) gallon gisohne tank is located amidships 
It supplies fuel for approximately five hours run 
mng at 30 miles per houi 



AT HIGH SPEED 

The water rudder has automatically been drawn up and 
the boat u bang steered by the air rudder in the soma 
way as an avptano The staertng rasutanea is thus lowered 
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The Great Earth-Moon Catastrophe 

By Albert G. Ingalls 


IL^, the much-debated Wegener hypoth¬ 
esis survive or must it lie discarded? 

This intriguing new theory of an 
Austrian geologist explains the earth's 
past geologic history more simply than 
any other Difficulties that geologists have got 
around only by elaborate interpretations, and some 
which cannot otherwise be explained, vanish in the 
light of the hypothesis that the continents are not 
stationary but are slowly drifting Yet, according 
to many scientists, there are fatal objections to it 
The Wegener hypothesis of continental drift was 
summarised by the writer last January, in the Scien¬ 
tific American It is completely explained in 
Wegener's book, “The Origin of Continents and 
Oceans." Briefly, Wegener believes that the several 
existing continents are the scattered parts of a 
former super-continent Fifty odd millions of years 
ago some stupendous world event broke this greater 
continent into several parts These pieces of rock 
-the present continents—floating in the denser, 
heavier rock below, gradually drifted apart Some 
of them are supposed to be moving yet North 
America, for example, is believed to be slowly drift¬ 
ing westward. 



An Event that Convulsed the Earth 

Wegener says the whole hypothesis of continental 
drift occurred to him, when he was studying a map 
of the world This was in 1910 He was impressed 
with the congruity of both sides of the Atlantic 
coasts It would be worth while, Iiefore reading 
further, to get a map of the world, or better still, 
a globe, and study it in this light Pickering's map, 
reproduced in the central illustration on this page, 
provides similar food for thought The two 
American have a peculiarly curved coastline, yet, 
curiously enough, that of Europe and Africa fits it 
like a jig-Haw puzzle Wegener thought this was 
more than a c omndenre He still believes the two 
land areas were once one 

When Professor Wegener first propounded his 
hypothesis, it was frequently characterized as “sim- 
ply another attractive theory " Thin rharac tenzation 
may turn out to be correct Today, however, and 
especially within the post )ear or two, the world’s 
geologists, geophysicists und other scientists arc 
treating it more seriously, although few of them 
accept it yet. This is a good beginning Discussion, 
argument, controversy—these beget familiarity 



■ 
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WAS THE MOON BORN FROM THE PACIFIC? 


The oceanic crpst areas match the moon in volume 


Familiarity often leads to acceptance P. T Bam urn, 
who understood the philosophy of getting publicity 
before the first publicity agent took his first job, 
said, “I don't cure what they say about me as long 
as they keep on talking about me" An evidenced 
by the special journals of the * lentific societies, 
the Wegener hypothesis has now reached the stage 
where scientists axe talking about it 

The most essential part of any theory that may 
be advanced to account for an event should he a 
statement of the cause of that event, yet Wegener 
is vague oe silent concerning the original «ause of 
the supposed break-up of the one time super 
continent He simply assumes that it took place 
It has remained for an astronomer, Professor Wi) 
luim H Pickering, Director of the Observatory at 
Mandcville, Jamaica, B W 1 1 and Professor Emer 
ilus of Astronomy at Harvard University, to supply 
n theory of the break up Singularly, Pickering 
supplied this theory three years before Wegener 
conceived his own hypothesis 

During or before 1907, Pickering had been struck, 
as Wegener was afterwards, by the “jig saw puzzle" 
congruity of the margins of the t ontinents bordering 
the Atlantic Ocean He drew a map to illustrate it 
and published that map, with an article presenting 
his theory of the break-up of i)k* original land mass 
of the earth, in the Journal of Geology The cause 
of the breakup, Pickering l>elievcd (and still be 
heves, according to replies to inquiries directed to 
him) was the birth of the moon from llie earth, some 
1200 million years ago In its astronomical aspects, 
ihis theory of the origin of the moon in accepted by 
most astronomers 

“Assuming a hot, solid, ellipsoidal earth," sa)s 
Pickering, “with an interior more or less liquid, at 
least beneath the equator, revolving on its axis onci 
in about four or five hours, wc have a picture of 
our as yet moonless planet as conceived by the 
astronomer" At this time, a planetoid, pussing 



HOW THE CONTINENTS SHUT ASUNDER 
Picketingt map thorn» how they fit one another 


comparatively near to our rapidly revolving earth, 
set up the necessary gravitational force which 
Mrcmlied away three quarters of the earth's crust 
lor millions of years, this material surrounded the 
earth in the. form of a ring like that of baturn 
I-atcr, this ring coalesced to form the moon 

When the cntaistrophc that gave birth to the moon 
took place, a scar of some sort would have been left 
on the earth, and Pu kering sets out to see if he can 
find that scar 

The outer < rust of the earth is lighter, less dense, 
than the inner parts on which, according to the ac¬ 
cepted theory of isostasy, it floats The density of 
the moon, which is known, corresponds closely to 
that of llie earth's ouler thirty six miles Was the 
moon onic part of the larth's outer crust? 

Professor Pickering's map of the earth's oceanic 
hemisphere, shown in the left-hand column, sup¬ 
plies a strong suggestion in that direction “The 
volume of the moon is equivalent," he says, “to a 
solid whose surface is equal to that of all our ter¬ 
restrial oceans, and whose depth is thirty six miles " 
Die inference is plain When three-quarters of the 
earth's ouler layer was tom away from the earth, 
the remainder of the crust may have been broken 
in two Having been summarily split by tins stupen¬ 
dous event the continents, floating in the denser, 
heavier rock below the in, then drifted apart like 
ice flows 

We Barely Missed Being Fish 

To the moon. Professor Pickering points out, we 
humans owe our very existence Have you ever seen 
the moon through a Iciest ope 9 To the naked i ye, 
it is a dull, flat, uninteresting disk, but when magni¬ 
fied by a small lihwofie, H is an exquisite bubble 
of silver, silently and lightly floating in spate—a 
former fragment of the earth’s l»ody whu h will, 
according to uMronomical theory, return to us mil¬ 
lions of vears lame 

“If it is true,” writes Prof Pickering, “that wo 
owe our continents to the moon, then the human 
race owes fur more to that body than wc have evt r 
before placed to its credit If the moon had not been 
formed or if it hud uirnid away the whole of the 
terrestrial crust, our Mirth would have been tom 
pietcly * nvcloped bv its ouuns, as is presumabl) 
th« tase with \tnus at present, and our race c^ould 
hardly have advanced much Iteyond the intelligent e 
of the present dec p se.i fish " 



THE LAND AND WATER HEMISPHERES 

When the moon departed the remownp crust broke up 
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Radio and the “Black” Sun 

Invisible Waves Penetrate the Arctic Glow to Tell of Explorers’ Historic Triumphs 

By Ornn E Dunlap , Jr. 


0 |HEN ihc Eskimos become snow blind 
from (he reflection of the midnight sun 
on the ice. Old Sol looks black instead 
of like a pale glowing disk itnd tin 

- natives of ihc north tall it the “Mark 

light ” The radio men who accompanied the nvialor- 
explorers into tin polar regions discovered that the 
“Mark” sun absorU energy from the Hertzian waves 
just as the light of ordinary sunrise, midday and 
sunset reduns ih* range of elherml commuiiKalion 
Therefore, they relied to n great extent upon the 
short wavelengths, projected high into the upper 
atmosphere to rut through tin gloaming of tlic 
north with historic messages destined for civilization. 

New York lo Pole in 32 Days 
It was on March 1, 1909, that Admiral Robert 
R. Peary and a party of seven other men from the 
United States, together with seventeen Eskimos, 133 
dogs and 19 sledges started from Cnj>e Columbia 
on a hike across the ice sheets and glacier fringes 
which formed a 423 mile barrier to the prize of 
three centuries and Peary's dream and goal of twenty 
years the north pole. Thirty-seven days iHter, 011 
April i\ 1909, Peary and Malt Henson, a colored 
follower, stood on the top of the earth One hun¬ 
dred and fifty three days elapsed before Peary 
reached the northernmost telegraph station at In¬ 
dian Harbor, labrador, from where he announced, 
“I havr the pole” 

In sharp «mitral with this, seventeen years later, 
Commander Richard E Hyrd of (he United States 
Navy and hi» American pilot Floyd G Bennett, 
hopped off from Kings Bay, Spitsbergen, in a Fokker 
tliree-engmc plane, the Josephine Ford , on May ^ 
1926, at 12 50 A M, Greenwuh lime At 4 20 P M. 
of the same day they returned to their base, having 
circled the pole and made the dash back in 15 hours 


and 51 minutes The round trip measured 1,360 
miles 

Dispatches were soon vibrating the ether between 
the trariBmjUer at Spilzlx rgi n and the receiver at 
lAieddinglon, Norway, connected by land wires with 
the powerful transatlantic rtation LCM, Stavanger, 
Norway, whence the news was broadcast to Amenta 
Little time elapsed before radiophone stations 
throughout the country were interrupting their pro 
grum* of biinday «vening entertainment to announce 
“Byrd flew across the nbrth pole and returned to 
Spitsbergen The trip was successful ” 

Byrd’s expedition, said to have been one of the 
liest equipped that ever set out to conquer the arctic, 
departed from New York City aboard the 5 S. 



Commander Byrd and Pilot Bennett leaving for the north 
pole in their thre*engine Fokker plane 


Chantter, April 7, 1926 Thirty-two days later the 
plane flew over the polar scenery and verified 
I Vary’s observations, that an expanse of broken ice 
stretching os fur as the eye could reach in every 
direction surrounded the top of the world, and that 
no life, not even a bird, polar bear or seal was seen 
It was merely a matter of minutes for radio report¬ 
ing to spread this news around the world. 

In contrast to this, Peary’s trip from the time he 
set sail from New York City aboard the polar ship 
Roosevelt , on July 6, 1908 took 429 days He car¬ 
ried no wireless equipment and was out of touch 
with civilization during his sojourn in the ice fields 

Short Waves Overcome Absorption Effect 

Byrd’s plane carried a radio transmitter designed 
by Malcolm P Hanson of the United States Naval 
Research Laboratory, consisting of a single 50-watt j 
crystal-controlled transmitter developing about 30 
watts in the aerial It was tuned to operate on the 
44 and 61-meter wavelengths. The airplane re¬ 
ceiver was a short-wave, three-tube circuit built lo 
pick up the signals from the base ship Chantur. 
The flyers did not attempt to use the radio during 
their dash to the pole because they were too busy 
using their bubble sextant, sun compass and three 
magnetic coinpasses as well as navigating the plane. 

While the Fokker was in the air, the operators 
on board the Chantier maintained a constant watch 
tuned in on the 44-meter wave so that they would 
be ready to intercept messages in case the plane was 
forced to land. At other times, the operators lis¬ 
tened, during American night hours, for sighals 
from amateur stations. Aocording to Malcolm P. 
Hanson, who crossed the Atlantic on the Chattier 
to Install and test the equipment, it was fqpnd that 
the 20-meter waves were most efficient as a means 
of overcoming the absorbing effect of the light rays. 
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The village from which both Byrd and Amundsen itarted for the north pole The vertical radio aerial is suspended from the ban of the polar airship 


He reported that the 40-meter naves were re¬ 
ceived with good intensity but that they were erratic 
and less dependable than the 20-meter signals. On 
one occasion the operators of the Chantier talked 
with an amateur in New Zealand and with another 
in Brasil The Brasilian impulses were so loud that 
the operators thought the station was in France, the 
shores of which were only a few hundred miles dis 
tant The 32 79 meter waves of station 2XAF, 
Schenectady, New York, were heard with good in¬ 
tensity They faded only slightly when the Chantier 
was 400 miles west of Scotland and at Kings Bay 

• 

“Norge” Sends First Menage from Pole 

Mr Hanson explained that the well modulated 
500-cvcIe note of NKF, the Naval Research labora¬ 
tory at Anacostia, District of Columbia, was best 
read as long as it could be received by u non* 
oscillating, regenerative circuit The amateur 
transmitters which were heard best, had as a rule, 
a raw 00 cycle note, which broadened the tuning 
to such a degree that llte rolling of the ship did not 
affect audibility He said that the amateurs in the 
New England states were surprisingly predominant 

Two days after Byrd's visit to the pole, the 
Amundsen-EUsworlh Nobile expedition cast off from 
Kings Bay in the Italian built dirigible Norge bound 
for Alaska via the north pole Soon ufter the big 
ship was floating over the ice fields, Captain Birger 
Gottwaldt, wireless expert of the expedition, dropped 
the 300-fool aerial wire through an insulator in the 
deck of the cabin, with a sinker on the end to keep 
the wire taut Immediately radio began to furnish 


a running story of the flight and shortly after 1 
A M., Greenwich time, on May 12, 1926, the first 
message ever received from the north pole reached 
the operators at Spitsbergen It read, “We reached 
the north pole at 1 A M today and lowered flags 
for Amundsen, F l Is worth and Nobile” 

The next message was radiated at 3 30 A M , when 
I ho 200-watt transmilter flashed “lowering three 
flags, Norwegian, American mul Italian, when the 
Norge was over the north pole, was the greatest of 
all events of this flight Rnser Ijursen’s ohxerva 
lions showed that we were over the poh The Norge 
descended and speed was redun d, when the flags 
were lowered over the wastes whose edges gleamed 
like gold in the pale sunlight, brisking through the 
fog which surrouuded us Roald Amundsen first 
lowered the Norwegian flag Then MNworth, the 
Stars and Stripes, finally Nobile, the Italian flag” 
The Norge then proceedtd to fly over the “Uu 
known Continent,” bit ween Alaska and thi pole 
which man had never explored After a 3,291 mile 




im 


cruise of seventy one hours the dirigible came to 
earth on May 13 at tt P M , Alaska tune, at Teller, 
Alaska, ninety-one miles west of Nome 

After the Norge passed the pole, great difficulty 
was encountered in operating the radio apparatus 
liecause ut; coaled the aerial wire and the windmill 
drmr of the generator, which supplied the cler 
tnral en* rg y to operate the transmitter and charge 
the storage batUrir* Efforts were made to establish 
«oinmuiiRAtion with Abakan stations but with no 
»uu pm Then when thi airship sailed over Alaska 
the heavily ucd ainal hum|H*d along the ground 
when llic irafl defended to n low hught to ascertain 
her position Tin hours before landing at Tiller, 
Gottwaldt pukid up two different Alaskan stations 
and look beurings on them bv means of the direction 
findir Thesr proved to be of great assistance 

Amundsen lomds Safely at Teller 

The direction finder tonsisled of two double loops 
placed at right ungles to each other nulxide the en¬ 
velope of the airship, each loop being at an angle 
of fortv fm degrees to thi keel of the craft They 
were connected to a Manom direction finder and 
to u radio gonionii ter and i-eanh coil, whuh were in 
turn t ounce ted to the tuning unuit designed to coyer 
a wide band of wavelength* 

After landing at Tiller, Gottwaldt fixed up the 
old "park station wlnih hi found there and twent)- 
four hours afterward had established communica¬ 
tion with Nome Within i few hours the anxious 
world was reading tin newi that the Yorge and its 
intrepid crew of lurdmin had landed safely 



^ THE RADIO OPERATOR AND EQUIPMENT OF THE NORGE 

£*rtt The roctioing set wuh its three sou of coils covering 300 to 2S/)00 meters* In SOT: Ceptaim Birger Gottwaldt, radio operator Right The simplified radio transmitter 
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WlILHh Tilt KNIIKt PROCESS IS f ONTROL1 ED 
b ach step must be analyze*! constantly in the ihrmtcal laboratory lest the strand i vary m thickness grutt har\h or uteak or turn out to be wmrthtng that is not ravon at all and that is 
rntirrh unsatisfai tory for commercial u ip The chemist u, then t the guiding light of the entire industry and is responsible for the fimshrd product 


The Latest Member of Our Textile Family 

Rayon, Although Commercially Unknown Thirty-five Years Ago, 

Has Come Into General Use Today 

By N A Parkinson 


—jhI- i hrmi't it. fust becoming mash r m 

T hin own houst kviry where about us 
are mnmfe*tations of the pHTt he has 
|>lav« t| in making tin* world a *ufrr 
&anrr, und bctUr plme in wbub lo livr 
Yel how rnun\ pause to mii'idir that the i hrmist is 
A very real and cbmujiulmg (at lor in (oiitrihuliiig to 
our modern day tmivtnu nies und i unifori*' Let 
un Luke, for example, but one u< liirvemeiit of tin 
(heinial—the inunufaiUin of nrtifMiul silk, now 
called rayon, in which he has triumphed on r [Nature 
Although th« mutation of silk wuh suggested b\ u 
V rent h NCienlisi as eurly us the middle of the Ligh 
leenlh Century, it was nol actually accomplished 
until I8RI when Hilaire de Chardonnet patented ,i 
process for the manufacture of artificial silk And 
it was not until UWI that artificial silk was pro 
duced oq n commercial scale The industry lau 
guishid for awhile, but not so the chrmist He was 
ever on the alert, always bunting and marching for 
some way, either chemical or mechanical, to improve 
Ins product, and now, after thirty fiw years of pains 
taking research, his efforts have been crowned with 
micc-css and the worlds output of rayon is greater 
than that of natural silk 

Machine-Made Cocoons 
For a long time this man made silk suffered by 
tiring known under the misnomer, artificial silk, thus 
following in the footsteps of cotton which was first 
introduced to the world as a species of wool But 
within the la»l few years the French name, rayon, 
signifying ray—something light and bright—was 
happily applied to this invention of the chemist, and 
has now been generally accepted 

Rayon has found a place of its own in the indus¬ 
trial world, not because of its resemblance to 


nature n product, but Ixcuusc of Un own peculiar 
* harn< Irnstic h which have made possible many 
applications of it in iht textile industry What is 
tb in suliHliincr and how is it made 7 It in the' effort 
ot the chemist to produce the same kind of silk filler 
jh ibal made bv the silkworm and it is accomplished 
by using as ila foundation part of the same substance 
that the silkworm eats, that is, cellulose extracted 
from a vegetable source, The manufacture of rayon 



SI*OOL SPINNING 

The vucose is forced through a plate pierced uith fourteen 
or more minute holes and immersed m an acid bath that 
hardens It immediately The thread is then wound on a 
spool and h %oon ready for use in the loom 


requires chemical and engineering skill of a high 
degree A delicate and extremely accurate control 
of all the processes through which it must pass m 
absolute ly chm nlial 

There are four different commercial processes for 
the manufacture of rayon, all using as a basis chem¬ 
ically purified cellulose, win thrr obtained from 
wood or cotton, but more than three fourths of the 
world's output is made bv the viscose process 

The ninniifac turr of rayon may be likened to the 
>ilkworm spinning its cocoon Just as the silkworm 
ejects from its mouth a viscous substance which 
hardens immediately upon contact with the air, so 
likewise do rtiecbanicul spinners, after subjecting the 
cellulose to various chemical treatments, finally send 
forth very fine streams of viscose, which harden into 
silk threads of any desired length, thus differing from 
those of the silkworm whose threads average five 
hundred yards in length 

Rayon Fibers More Uniform Than Silk 

The fiber of the silkworm is never uniform, while 
that made hy man is of equal diameter and strength 
throughout its structure. Thu is because the silk¬ 
worm does not move with the mechanical precision 
and regularity of man-made spinners, nor does it 
pject the viscose substance from its mouth in the con¬ 
stant stream, with the unvarying force and at the 
unchanging rate of speed that u possible when 
mechanical regulators are employed. 

When the solution goes from the chemical plant 
to be spun into fiber and thrown and reeled into its 
various forms, its chemical characteristics determine 
its strength, quality and appearance. If there has 
been the slightest deviation from prescribed pro¬ 
cedure in any of the operations through which it has 
passed, the solution may be rendered Impotent for 
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THE RAW MATERIAL ARRIVES 

Sprue* wood or cotton has beer • treated to remove the gums 
and resins and arrives in the form of sheets 


later manufacture into fiber, yarn, finished I'xlik, 
and ao forth. The finished product is soft and 
flexible, and is noted for its fine luster, uniformity 
and adaptability to dyeing processes 

The first step in the manufacture of rayon ir that 
of cooking the raw stock, spruce wood or cotton, b\ 
the aid of live steam, in a large boiler or digester 
With the assistance of chemicals, this cooking rc 
mo\ea resin, gums and other foreign matter from 
the natural cellulose After leaving the digester, thi 
mass is bleached to bring it to a proper degTee of 
whiteness 

At this stage, the cellulose consists of tiny fibers 
which are now run through a wries of rollers to 
squeeze out the water These rollers lomprch* the 
fibers into sheets, each of which is about ihe thick 
ness and consistency of blotting paper The general 
procedure in prrpanng the cellulose sheets u similar 
to that used in pulp and paper making 

From Cellulose to Rayon 

The large sheets are now cut to twelve inch 
squares and are soaked m a solution of caustic soda 
for about twenty-two hours Hydraulic presses (hen 
force out (he excess liquid The sheets are cut into 
small particles hy revolving knives and kept m espe¬ 
cially constructed containers at an even temperature 
for about forty-eight hours This is called the mer¬ 
cerizing process. 

The product, now called alkali-cellulose, is placed 
in a revolving churn together with a certain pre¬ 
determined amount of carbon bisulphite. The mix- 



PREPARTNG Tp MERCERIZE 
The large sheets ore cut Into twelvednck marts and soaked 
U a caustic soda saikthn for 22 hours 


lure is revolved slowly for two to three hours, form¬ 
ing cellulose xanthate. This is a plastic substance, 
light orange in color, and it can be dissolved readily 
in water 

The cellulose xanthate, with a weak solution of 
caustic soda, is placed in a mavhme with rapidly 
revolving blades which beat it thoroughly and mix 
it into a uniform mass. This mixing opt ration is 
the final process in converting the cellulose to Ihe 
liquid railed viscose. Vivoae, derived from the 
word “viscous/* resembles molasses m color and 
consistency 

Before the viscose can be spun into threads, it 
must be aged by standing in (urge vats or tanks ul 
an even temperature Before leaving the aging 
cellars for the spinning room, u must he filured 
carefully to remove all dirt or foreign mutter uhidi 
may have accumulated. 

Now comes the spinning of the viscose into 
threads, the first real evidente that fabric is to be 
produced The secret of forming the filaments of 
thread is that the viscose solution is a strong alkali 
that hardens upon coming in lontnrl with and 

Simply stated, the racchanual purl of th< opera 
tion consists of forcing the viscose through a plate 
i ontammg fourteen or more holes whn h it immersed 
in an and bath Upon leaving the plate, the streams 
of viscose immediately harden into long thin strands 
liefore they have lime to run together again The 
holes in the plate, through wlmli the liquid ih passed, 
are from two to five one thousandths of an tmh in 



THE MECHANICAI SILKWORMS 

These are the machines in which the tnscose m formed into 
filaments that are thtn twuted into thread form 


diameter, invisible to the naked eve unless held 
before a strong light. 

A revolving spool gathers the filament* together 
and winds them into thread There are two methods 
of doing this—spool winding and box spinning In 
the first method, the filaments are grouped together 
to make up a thread which ih immediately wound 
on a spool, rotated at a regulated number of revolu¬ 
tions per minute The thread is wound in purallel 
filaments in a semi-gelatinous state, requiring further 
hardening by chemical treatment, followed bv a thor¬ 
ough washing after which it w finally dried. The 
filamenta, although delicate, form a sulmtanlial 
thread when grouped and slightly twisted together 
The twisting operation consists of unwinding the 
filaments from the first spool and by the aid of a 
rapidly revolving spindle, putting in the desired 
twist while winding on another spool. It is then 
reeled from the second spool into the form of skeins 

In the box spinning method, the separate twiBting 


operation is eliminated. Upon leaving the perfo¬ 
rated plate, the filament passes over a revolving 
wheel and drops through a glass funnel into a re¬ 
volving box, A twist is put into the strands between 
the pulley and the lower end of the funnel. The 
box is revolving and the centrifugal force throws 
the thread to the sides of the box and causes it to 
form a coil in the shape of a short, hollow cylinder 
about an inch across, the outside diameter corre¬ 
sponding to the inside measurements of the box. 
This package of thread is then to be wound into 



HEJ-L1NL INTO SKUNS 

The standard rayon skein is 4 J inches in circumference 

Washing and drying is done when rayon is ui Jcnn fotm 

skeins the standard rayon skein Ix-mg 44 inches In 
cm imifrn m , e 

After a final washing and drving, the cellulose is 
bark m the original pure dry slate in ninth it 
entered the first or mercerizing step of ixinvrrtiion 
onlv instead of liemg in the shape of a sheet, it is 
in the form «>f a brilliant, lustrous thread, called 
ruvon 

Hayon is, then, a vegetable fiber, analogous in 
composition to cellulose, whereas the filler of the 
silkworm ih of uninial origin and contains nitrogen 
Its strength, when dry, however, is only about half 
that of natural silk of the same size When wet, it 
loses a largi part of ns strength, and it is because of 
this that care should be exen ised when laundenng 
rayon fabrics Water of any degree of temperature 
may he used without fear that the garments will 
turn yellow Soaps or compounds appropriate for 
silks or woolens are suitable, and starch may be 
used, ns with cotton goods. 

Hue a Marked Affinity for Dyes 

Rayon always retains its luster, and if it is care 
fully handled while wet U will regain its original 
strength when dry Its filaments are continuous and 
smooth Hence, there are no fibers to rough up as 
on worsted, linen, and cotton materials. 

At one time it was feared that the rapid growth 
of this young industry might result in an ovenatur 
□ted market Apparently there is nothing to fear in 
this regard Its steadfastness of color, Us luster, and 
its affinity for dye's have multiplied its uses and use 
fulness It has worked wondern in the knitting husi 
ness By merely combining a few strands of rayon 
with wool, a beautiful luster was lmpartrd to thr 
material Almost overnight the demand was greater 
than the supply. 

Hie union of rayon with other textiles has snp 
plied some of our most attractive fabrics. Take, for 
example, the cross-dyed silk patterns, where the 
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SORTING AND GRADING 

The material is graded according to detected dejects 

\i gelable fiber of rayon takes one dye while (lie 
animal fiber of silk takes another, producing an 
attractive fabric. This is alto true of wool, the rayon 
UHually manifesting itself in stripes or plaids. Cotton 
and rayon take the same dyes, cotton forming the 
base and rayon furnishing the lustrous surface 

The hosiery industry uses the greatest percentage 
of rayon at the present tune, with the cotton industry 
as a close second It is also used extensively in 
undcrwiar, 1acr% linings, sport goods, umbrellas, 
raincoats, shoe coverings, ribbons, gloves, millinery 
braids, trimmings, and in man) othpr fabrics Its 
use in undirwiur is finding with r uppluulmn since 
it has been demonstrated llmt it absorbs moisture 
from ihe body and at the same time permits th« 
evaporation of the exrtss moisture Formerly the 
impression was quite prevaknt that rayon was m 
flammable, but this lias lieen disproved 

Rayon has revolutionist d the world's textile mar¬ 
ket. The industry is now well established in France, 
the place of its birth, wht.ro it was practically boy 
rotted by other brant he* of the texlile industry until 
1023 The knitting industry then increased its con¬ 
sumption until domphlii prmlut lion hi 1924 was 
thrre-fiflhs greater than that of J92J and imports of 


m 


'M 






rayon yarn were considerably more than doubled. 
There are now more than fifty plants producing 
rayon in France, and yet consumption has increased 
to such an extent that although in 1925 France 
ranked fifth in world production, with an output of 
nearly fourteen and one-half million pounds, it was 
inadequate to meet domestic requirements. 

Textile manufacturers have not only bowed to the 
inevitable and accepted rayon, hut are manifesting 
great enthusiasm in combining it with other fibers. 
It is one of the important textile industries in Eng¬ 
land Recently the biggest English producer started 
u branch m Canada, where the abundance of wood 
seems to indicate that wo may look for large-scale 
production. In Gmnany, the old munition works 
have formed the nucleus of the industry, which is 
now reported to be in a better condition than her 
other textile industries 

China and Japan Using Rayon 

Tlie output of Belgium has been absorbed at home, 
und Switzerland is gradually finding more extensive 
use for rayon. The development of the artificial 
silk industry in Italy has been phenomenal The 
Italian product is not of the highest quality, but 
much of tins is overlooked because of its market 
selling price. The claim has been advanced that 
Italy is seeking world conquest of the rayon market 
Statistics show that in 1925 she occupied second 
place in world production The South American 
countries, while not producers, are large consumer^ 
of rayon. Even the Far Eant is following the ex¬ 
ample of the rest of the world and is turning to 
artificial silk. 

China, the home of the natural silk industry, 
affords a growing market for rayon, as does India, 
and rayon is making rapid progress in its invHMon 
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THE SPOOLING DEPARTMENT 

Here the rayon is Hound from the skein reels to spools 

of Japan. America, because of the superior quality 
of the product her chemists produce, is able to com¬ 
pete with cheaper foreign labor, and leads the world 
m consumption as well u in production In 1925 
about one-third of the rayon produced in the world 
<ame from the United States, or nearly 55 million 
pounds 

In thr end, probably the whole question narrows 
down to price Its low price, as compared with that 
of natural silk, has given it an unquestioned place 
in world markets Unlike most other textiles, its 
price has been stable both during and since the 
World War It is made from cellulose, which is 
the chief constituent of all plunt life, so no matter 
what ills may befall its sister industries, rayon will 
always have an inexhaustible source of raw material 
upon which to draw. Its price should always be as 
nearly stable as it is possible to make any price, 
and not subject to market fluctuations and the like 

When rayon is mixed with other fibers. Us pres¬ 
ence should bo made known to the purchaser. It is 
not a competitor of silk, linen, wool or cotton In¬ 
stead, it is being adopted by these other textile in¬ 
dustries as an integral part of their products and is 
establishing a firm place for itself 
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PREPARING THE FINISHED RAYON THREAD FOR WEAVING 

Uni The rayon threads are transferred from the spools to the weft form for the weaving loom RtcHTt Other spools of thread are rewound on the creels or drums which mo to furnish 
the uarp. Innkkt From the crrrl t the warp thread is draun on the loom beam which then is placed on the loom and the weaaUg started 
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A Projection or a Commercial Screw Thread Whhii Snows the Imperfections in iiii Form In This Casf thi Tiirfai is at an Improper Arui 


Scientific Accuracy a Commercial Necessity 

The Contour-Measuring Projector Aids Inspection of the Finished Product 


liC demand fir r realir and greater ae 
cursty in manufacturing, has brought 
into existence within recent yearn many 
machine* of temarkable precision for 
quantity production of interchangeable 
mechanical parts to meet the demand for closer and 
closer tolerances and more exacting material require 
inentb 


xi 


Precise parts made l » a close limit of a<curat) 
dsbure proper functioning maximum sliength and 
wear in short highest value and lowest ultimate 
cost— of the completed pioducls 

The adoption of accurate machines in modem 
manufacturing processes is one of tlie most signifi 
rant developments of modern industry The invest 
inent in machines for the pioduilion of standardized 
mechanical pails and in futilities foi rigorous in 
spec tionb proves the importance of making the van 
ous mechanical ports In verv «lose limits of amiraiy 
throughout the manufacturing pi missis 

Ihc HUcctssful use of maihine* for quantity pro 
dm lion of mtenhangeabh pails depends upon corn 
spondingly accurate tools for making these parts 
and upon efficient means of measuring and inspecting 
both the tools themselve* and the finished work 


lhe contour measuring projcctoi throws a highly 



Fxtrcmdf see urato uupocaon of the tealtng roll$ u necet 
mnr Hero ae tec the projector m osr 


niagnihtd image of the profile of the jmiI unth r 
investigation by optual projection on i than 01 
sem n 

An error of only a thousandth of an inch appears 
a quartei of an inch in size unlir u magnifitdlion 
of 2 jO diameters and a» error of one trn thousandth 
is readily discernible 

lhe scope of the work to which this uistiumenl is 
adapted is very wide New uses art being found 
almost duly and it has proved its valin in but h 
wmk an tool cutting gear making m lew thri id cut 
ling and in making automobiles ehctntul p ods 
jihono^raphs sewing mac hi lies- - in fat l in tin link 
nip of a long line of manufactured articles from 
(locks and watches id engines and pipe fillin n s 

What the Apparatus la 

llu projector is both a lnunmopt and a projec 
(ion apparatus of the highest quality combined in 
a sturdy efficient device for machine shop and fac 
lory It is at curate enough foi the most exactuip 
laboialmy tests and yet Biinj If enju p h to bt used 
by an\ competent workman with ml special training 

Briefly described, it consuls of a highly ptrfetud 
optical system and suitable mechanical parts to pro 
teet and support the optical systf in to h Id lhe w )ik 
in proper position, and to provide all necessaiv 
adjustments, and means for making a <uiatc meas 
urements 

lhe lamphousr, condensers compound micro 
scope and right angle prism aie all m fixed n lalion 
to each other so that at all tunes the cntin opti al 
system is ccnteied about one single axis and the 
screen neeiving the image is ilw ivs perpenduulur 
to this axis 

When used as a thread projectir the entire optical 
system u turned to an angle c (u il to the mi an helix 
angle of the screw This meth id of screw thread 
projeition has a number of veiv marked advantages 
over the other possible method of projecting tin 
image of a screw thiead, with the axis of the screw 
perpendicular to the axis of the optical system 

The centered optical system as used gives images 
which are the beat of which lenses are capable 
whereas m an uncentered system which would be 
necessary if the axis of the screw were at nght angles 
to the light beam, the image would be formed by 


blique pen ils >f li^hl pussin^ diagonally through 
tie ehjttlive I his w uld te^ult hi u decidedly 
iiifeuor inu r e ^htn this optual system is turned 
through the mean helix ui^le the outline of the 
itnd n c difft rs in ‘•h ipt lrom lfit tont »ur of the thread 
by a \er> smill but ilefimie known amount for 
which the lormlim can be eisil> applied 'W ith 
the tenured j U al *vsUm then is id loss of time 
in locking for th« an r lc <f best illumination as js 
nttissirv with the unetnlercd *Wcin 

Tin w rk h Itltr t niseis of tw strong supports 
with adjust il le \ 1 lo ks and act m ite cenlt rs with 

I ushin r s and 11 imps \K ik pit cd between these 
tenters r on the \ bl ks cm ht moved in ibret 
dm ill ns I) means of the con pound slide up and 
dt wn inti >idrwH\s to 1 rin^ it murattl) into the 
paih of lh< light uud 1 i kw ud ind forward to 
focus thi ima r of tin wcik >n the table or stieen 
Jht cenl is will at commodate a widt range of 
work siith as s lews li Is tutUis and gagts II 
tht work is loo large and heavy lo lie held between 
the ct liters (hist nnv lie removed and the work 
may be placed directly on the \ blocks 
1 ht demand fir MUiilifie uuuraty is eomcidint 
with anv m*i It r itions < t t »st reduction and there 
fore vital to every manufuc tuur 



INSPECTING A GOVERNOR SHAFT 
An error of l 1000 of an inch appear* to be l A of an inch 
under a magnification of 2)0 diameters 
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A Cn s St nois 01 a Salt Hill Six M lcs Sjuth of St InovAa Nenada 


Ancient Salt Mines of the Indians 

In Nevada a Cave with Peculiar Markings Made by Man Has Turned Out to Be a 
Salt Mine of the Indians of Two Thousand Years Ago 

By M R Harrington 

Arri p 1 g i 1 irg f tl e Nr la f vj e 1 I i f 1 M n*e i i f tl e A rer a Tnd an Hr> F in lai i 


SSSSIHAT mints w re pirating in V\ ida 
mm many trntune^ lefoie the da>s of 

5*|f f Aurtro and Pnchi— f Virginia City 

|UH Tonoj ah and ( < ldheld is t ne of the 
, j intertsting discoveries made by arthe 
ologists now delving in the ruins of Purl lo Crantle 
de Nevada prpularlv kn wn as the lest City ’ in 
the southern part of that state Many centuries is 
putting it mildly for the finds show that mining was 
in progress about the hrginmng i f the ( Kristian Fra 
some twenty centums ago and there arc indications 
which point to work at an even eirlirr jienod 

A Mystery to Be Solved 
It was a salt mine or rather a senes of salt mines 
that has just been expUred by the expedition sent 
out by the Museum of the Amtucan Indian Hiyc 
Foundation, of New \ork City woikmg in c epera 
lion with the State of Nevada The principal mine 
is situalrd in a peak of solid rock salt owned I v ihe 
Virgin River Sih Company, about foui mills *oulh 
of St Thomas Clark County Nevada and some s JX 
miles from the expedition headquarters at the T ost 
City 

The entran e D ih principal cavern proved to be 
through a lew tertu us underground passage a 
natural drainage chinncl wliuh may be followed 
completely through the m unlam But we left it 
about a hundred yards fr m daylight clambering 
up out of it into a senes f vaulte 1 hambers hot, 
dark and silent and smelling strongly of bats 
Turning our lights upon the wall we were as 
tonished to find them covered with markings ap 
panntly made bv the hand of man—run us nrrlrs 
and ovals r foil or so across outlined 1 y grooves 


rut into the salt Some wrir se|>aralr some over 
lapping and some strung together like links in i 
< ham and all weir especially numer »us wherever the 
nalt outcrops seemed purest What could they be 9 
Were they ceremmial syml Is of some s>rl' Cer 
tdinly they were utterly unlike any of the several 
types of ancient rock writings or petroglyphs we 
knew to be i horarlrrislir of the district 

Wc lo iked about us for evidence beanng on the 



A PEAK OF ROCK SALT 

Below tht towering battlements con be teen the owning to 
one of the large toIt mine tunnels 


pr 1 lem and c I served that the floor of the chamber 
wh< re wc stood was covered with a dry dustv 
dtp Mtit Surely if human hands had carved the 
circles a great many hours must have been spent in 
the werk and tht carvers must have left some traces 
cf their visit in the loose deposit underfoot—traces 
that an archi ologist might interpret and from which 
he might hope to learn the identity of the carvers 
even perhapt the purpose of the camnga So wc 
applied for and obtained permission to investigate 
(be taverns 

The Mystery Is Solved 

The systematic digging had not proceeded far 
when it dawned upon us that the place was nothing 
more nor less than an ancient salt mine and that 
the deposit was merely a mass of salt mine refuse 
consisting mainly of discarded salt, ranging from 
large chunks down to dust and profusely perfumed 
with bat droppings and somewhat mixed with other 
things 

We were led to this conclusion first of all by the 
finding of hundreds of stone picks and hammers 
scattered throughout the mass which surely were not 
there by accident Ihe picks wen waterworn boul 
den six or eight inches long, with one end chipped 
to a point They had evidently been held in the 
hand Some of the hammers had been held in the 
hand also, but most of them were provided with 
notches or with rude grooves for the attachment of 
wooden handles, while a few, to our astonishment 
and delight, still retained their wooden handles m 
per/ect condition, due to the dryness of the cave 
plus the preservative action of the salt 

We finally learned the ugnificaifce of the myster 
















aooott, use 


SCIENTIFIC AMERICAN 


117 



WALL OP AN ANCIENT MINE 
Ufate the circles made by the prehistoric salt miners 


lout circles which had puzzled us at first, when we 
reached the original bottom of the cavern, a ledge 
of solid rock salt and carefully laid it bare It was 
covered with just such circles and ovals as those we 
had seen on the walla, but with every little mark 
and detail beautifully preserved by the dust and 
refuse that had covered them. 

When wo examined these carefully, we found that 
the circles had been carved into the salt with the 
slono picks, grooved around and around, deeper and 
deeper, until a raised circular block of salt was left 
in the center. Then this block had been broken out 
with (he stone hammer to be taken home by the 
miner We were able to prove this by fragments of 
just such salt blocks, found in the mine refuse, which 
showed parts of the encircling groove with the marks 
of the stone pick still plainly visible 

After the excavation was finished, and we had laid 
out and classified all the specimens wc had found in 
I he cave, we discovered that nearly everything we 
had found had to do with salt mining, directly or 
indirectly. 

First of all there were the stone pnks and ham 
jners already described, actually used in getting out 
the salt Then there were numerous fragments of 
wooden hammer handles, and quantities of strings, 
made of yucca fiber and of Indian hemp, whi< h had 
served as wrappings for the handles, and to bind 
together brush torches There were many sticks 
from the torches themselves, burned at the ends, also 
torches made of Bhrcdded bark, all used lo furnish 
light for the miners at their work, while larger 
burned sticks and beds of ashes suggested that fires 


had sometimes been built on the cave floor for this 
purpose. 

Various digging sticks, bearing the marks of long 
use, had probably been employed to dig away the 
refuse accumulated over the oulf rops of salt lo be 
mined. One neatly made little brush of fiber doubt 
less served to sweep out the grooves as thr work 
went on 

So much for the tools of the ancient miners Other 
relics had to do with their clothing Most interest 
ing of these were the sandal- -thick, with pointed 
toes, neatly woven of yucca fiber and showing the 
wear of long use One wa- complete, even to the 
strings There were strands from fur-cloth and 
feather-cloth blankets, and a little hank of native 
cotton strings—likely part of a girdle—dyed a rich 
red. There were also several Inis of yam spun from 
soft animal hair of some kind, and a number of 
strings and pieces of flat brmd made of black human 
hair. 

Still other articles yielded by the cave deposit told 
us of food—of the lunches our prehistoric laboring 
men took with them to work Most abundant of 
these were the corn cobs—evidently the remains of 
“roasting-eara M cooked on the sjk>I These seem to 
indicate that several diitnut varieties of this thor¬ 
oughly American plant were grown 

Pottery Determines Age of Mines 

We even found a receptacle that had doubtless 
served to bring someone's lumh into the mine —a 
netting bag, made from cords neatly twisted from 
the soft fiber of the Indian hemp, which still grows 
in the neighborhood Sometimes, however, the min¬ 
ors must have brought in their lunches in pottery 
bowls instead of bags, for pieces of several such 
food dishes were discovered Water was curried in 
pottery canteens also, but gourd bottles seem to 
have been even more popular, if we may trust the 
number of fragments wc found of l»olh 

The question naturally arises—how do wc know 
the age of these workings—how ran we tell (hat the 
mine was in operation about the dawn of the Chris 
lian Era 9 The pottery tells the story, for ibe gray 
wans with patterns in black, dug from the debris ol 
the cave, is identical with that found at Pueblo 
Grande de Nevada—the Lint City—a fi w miles 
away, and was undoubtedly made by the same 
people Thus we know that the am lent salt mine 
was operated by the people of the Lost t ity, or of 
one of the related settlements belonging to the same 
period. 

The Lost City seem* to have been at its height 
about the end of the Pre-Pueblo Period and the l* 
ginning of the Early Pueblo Period, roughly cut* 



ONE OF THE MINE ENTRANCES 

This oner vvn thr outlet of on underground water course 


mated at two thousand years ago That the earliest 
salt workings may he even older may be guessed 
from the discovery of a fragment of a typical, carved 
club of the Basket Maker Period, probably ante¬ 
dating the Lost City by another thousand years or so 

One question remains unsolved Why did the 
ancient people choose to work in a dark cavern, 
when there were various outcrops of salt in broad 
daylight 9 We can not explain it on the ground that 
these open air outi rops now visible were covered at 
that time, l»erause stone hammers identical with 
those found in the iavt are numerous about them 
The outside -alt ledges w« re nun* it, loo 

Thu only possible explanations which seem to fit 
the cane an first, that the am lent people may have 
lielievid lluit salt denvid from deep in the bosom 
of Mother Earth was mori healthful as food and 
more effica< ions a* medu me than the same mineral 
found on the surface, or second, that each of the 
Indian settlements of the period owned property 
rights in the -ah each community having Us own 
parlitular t laini, and that the outside working* Were 
taken up l>v the fir-t miners on the scene, leaving to 
hands arriving lull r onl> the privilege of mining 
l>eneath the surface 

This lotlir explanation fits in very well with the 
customs observed until recently at the Sacred Sail 
Lake near the present Indian pueblo of Zuni, New 
Mexico Hen the area suitable for gathering salt 
has Iteen divided up and allotted lo different groups 
of Indians from time immemorial This, then, may 
very well lie the solution to the problem of the 
underground mming of salt 



ANCIENT MINING TOOtS 

Bare arc shown several specimens of icoac hammers used by the miners of ancient Seveda 
for work in the salt mines* The original wooden handles and wrappings are intact 



MINERS' PERSONAL PROPERTY 


At the left is shown a net bag which kxm probaNy used for carrying food Sandals are shown 
to the right and several corn-cobs are at the bottom of the illustration 
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nwMrftmbj/MaiT Mark* ta to Malta taoka 


The Automobile Accident Problem Analyzed 

Without figures to guide un, we should say that the majonty of automobile cases, while 58,444 vehicles were involved. Perhaps the roost surprising fact 

accidents ought to happen on a curve in a wet road and at night, but things is that railroad crossing accidents numbered only 148 with 75 deaths. To 

are not what the\ M>rm whin the deadly yardstick of statistics is applied The eliminate all the grade crossings in the United States would cost twenty billion 

statistics of accident h in New York State put forth and illustrated above were dollars, or more than the estimated value of railroad properties. When people 

compiled with great care by an effii lent Bureau of Motor Vehicles This gives talk about grade crossing accidents, they should look at the figures first and 

an admirable cross sei lion to analyze The comparisons speak for themselves count the cost If everyone would cease jay walking, if children would keep 

There werr 47,128 automobile accidents in New York State in 1925 in which off the roadways and streets,'if young men would pet in parlors and drivers 

1,981 persons were killed and 51y198 injured The totals change when we would obey the Eighteenth Amendment, a large percentage of our automobile 

come to certain types of accidents Thus, pedestrians figured in only 30,811 accidents could be avoided and the appalling figures of deaths reduced. 
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THE COM PI ETE MACHINE 

Thia combined lathe and grinder i$ entirely operated by motor s and is 
controlled by push buttons whit h are interlock ed to assure safety 


THE GRINDING MKIIANlsM 

This com/dele grind11 n mbtply self contained and hay individual safety 
push button control It has an t i/n mp/y long grinding range 



SHOWING THE LATHrS CAPACITY HOW THE CARRIAGE OPFRATES 

The 1 Hutch swtng of /Am lathe u clearly a A own above Compare the sue The feed and travetw of this carnage are also motor (/ripen All cutting 

of the men in the photograph with that of the huge mechanism opeiations can bi tontrollcd from the suitrhboard shown 


A Monster that Answers a Finger’s Touch 

The vast proportions to whnh present machine nhop practice has devfl- tin grinding whet l motor in of 25 horsepower The others range down to 

oped, is well illustrated in the combined engine lathe and grinder which one horsrpower A numlx r of trolley* nuspinded in a pit beneath the 

u installed in the General Electric Company’s Schenectady plant This bid provide power and control circuit* for the traveling members, nameh 

huge machine has a clearance of 45 fret between face plate and tailstock, the tarnages and grinder Ind Puxli button interlocking control is installed 

with a swing of 113 inches over the bed und 94 inches over the carriages on both carnages, on the grinder and at the heudstock Each of the* 

It will support a working load of 300,000 pounds On one side of the main controls has a ‘'safe” button which tan be set to prevent ihr motor 

bed are two tool carriages, each with motor-driven feed and traverse, and from being started at any station until it is released again at the station 

on the other side » a complete Landis grinder mounting a 36-inch grinding when it was originally set 'Hie magnetic controllers arc therefore inter 

wheel. Eight motors totalling 139 horsepower are used for the controls, locked so that in case a tool should gouge in, full field will be applied to 

all are of the 230-volt, shunt-wound tvpe. The main drive motor is of the carriage motors, thus slowing them down, while a limit switch prevents 

75 horsepower, the two carriage motors are of 10 horsepower each and the operation of the carnage motors against the traverse 
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Iiil ( jioliian IIahhor oi Avalon Havin or All Kinds of Pliahihe (bait 

A Treasure Island in the Pacific 

Santa Catalina, Off the Coast of California, Is a Veritable Island of Silver 


O lFF the coast of >nlli« i n filiform i In 
what aie known a* the ( harmt I 
Inlands which full nil» two ^rou^ 
Tnsi wr have those th it are compn i 
In fly simple in topn r inphy vnd se 
ond those of a rugged nature which art even n uv 
mou or less in enigma lo the geologist Vh nrtlv 
hear of more than one of them—Smla ( it'll ma 
Mand—about eighteen 1111101 straight out (1 *ei 
Imm San INdro ll is inter* sling from the pro 
n lunced variation of form over ihe ordmarv coastal 
island It is lwe.nl) om milts or ihcieul nit* in 



BAGS OF TnrASt Rt 

fart of a valuable shipment of «/ er ore He lined for the 
a trlttr at bhefby f oh forma A shtpm nt is valued at 
approximately I SO/MX) dotlars 


By Herbert O Harrtn 

length and Liu width \arit* fiom three lo se\«n 
mile* except in om pi m where then is a nairow 
isthmus which is of so low an altitude that Nature 
seems to h ivc started to make two islands instead of 
om 1 ul failed to iomj lete the job 

Rugged me uiituin th iwh run through the island 
with spurs extending down lo the roast. Heparin d 
b) deep canyons with precipitous side* which have 
lluir outlet in the sea Some of the peaks are over 
two thousand feet hi r h There is little or no arable 
lund and it would be difficult to find two hundred 
him of tillable land in uny spot on the island Hu 
shoics irt pounded b) tlu heavy surf of the Pacific 
Jhe islind w is ome inhabited by Indians but owing 
l 1 its ru^e-e dne ss and ihe sc amt) of water, it proved 
habitable only in u few places 

Originally an Unsuccessful Venture 

An Fngh*h B)ndicalc at one time bought the 
island for its mineral possibilities and tned to ex 
ploit them However they were unsuccessful and 
in desperation they were glad to have the man, from 
whom Uny had purchased Catalina, take the island 
I »ack again 

William Wrigley, Jr Chicago capitalist, bought 
th* island seven years ago for three million dollars 
and began spending a large sum every year in de 
velopmg Catalina into a resort—and incidentally 
looking the island over a bit closer than did the 
Spanish explorers who, with their pirate ships many 
years ago, used to haunt the cave* of Catalina while 
searching for places to *ecrete their ill gotten loot 
The new owner spent thousands of dollars build 
mg many miles of road into the interior fastnesses 
of the island, developing water power and making 
various other improvements lie rode on horse back 
over it day after da>, covering practically every 
foot and examining rock and ledge formations To 
day, after having carefully checked ossayer’s reports 


from mining prospects at various points of thr 
inland he is c« uvirired that it is composed very 
largely of silver ore (atalina comprises some 
55 000 acres, and is in the shape of a great ship 
There are 20 veins being worked at Catalina, 
scattered from the exlieim southwest end ut John 
son s 1 iinding—where Bouchct, a Frenchman, drifted 
a tunnel «ind built wooden rails and dump carts 
near]) half a century ago—to heal Rocks, at the 
extreme northeastern portion where C alalinVs f*i 
mous seals flop around on nxks of silver 
At the Is hmu*, a tunnel his been drifted into the 



BRINGING OUT THE ORE 

4 carload of silver ora assaying up to 347 dollars par ton 
that Mas just berm brought to the nmrfaca from one of the 
shafts of the Black Jack nunc 
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bank of the trail leading to the Chinese junk Nu tg 
Po 9 where hundred# of touri#t# pus daily to view 
the Oriental pirate ship. Some of the ore at this 
point ussy* as high a# one hundred dollars a ton 
Fourth of July Harbor la the nearby cove on the 
north. Here another vein has been uncovered with 
similar valuable ore of silver and of lead. At 
Cherry Valley, the site of the Pasadena boy scout 
camp, is one of the first prospects explored by 
Wrigley. A tunnel was drifted for 110 feet into the 
west bank and a nch vein of silver and lead struck 
at 325 feet. This vein is about 25 feet in length 
and 1# heavy in valuable ore East of Mt. Black 
Jack has been found a copper deposit running about 
156 dollars per ton 

The mine which to date has betn most extensively 
developed on Catalina Island is at the summit of 
Mt Blark Jack, 2,100 feet elevation Black Jack 
is the second highest mountain on the island, and 
about 20 miles from Avalon, the renter of the suin' 
mer resort colony. 

A Vein 26 Feet Wide 
Already 100,000 dollars in high grade ore has 
born shipped to northern smelters from this mini 
which now supplies the ore for the flotation null 
The mam shaft is at a 475*foot depth Assays of 
some ore from this mine run ai high am 347 dollars 
per ton in silver, lead and xinc. The mine is elec¬ 
trically equipped, the power lines being brought 
over the mountains from Avalon Roads had to be 
biased through virgin undergrowth and over steep 
grades and blasted through solid rock to allow the 
ore to be brought on auto trucks from the mine to 
the boats, it bung a downhill run of about three 
miles All this was done ui less limn six months 
Four miles distant at White’s landing, the oldi st 
Indian burying ground discovered hy scientists on 
the Channel Islands—und from which priceless 
relics have been taken—i* the flotation null E\ 
peris had claimed that it would take at least six 
months to install this plant In 54 days the last 
bolt was in place and the big wheels begun to 
grind out the silver treasure Fresh water is un¬ 
available for milling purposes at this point of the 
island and then fore salt WHler was tried 

From the mill at White’s Landing, *50 tons of 
sunc concentraliH were shipped directly to Belgium 
during the first wnk in February This was the 
first European shipment of zinc from the Wngley 
mines at Catalina Bt Igium is greatly in need of 
zinc and in thr future Catalina Island will be one 



A VAI UAULF PILE 

This it the form of the mined stiver ore when tt u ready to 
be thipped to the smeller fur refining 


of that country’s \aluahle sources of miiierul supply 
Out on a pier which has lieeu built for the ship 
ping of the ore are piled sacks upon saiks of silver 
and lead concenlrales, all neatly mark'd * Catalina” 
with red ochre—the same material u*cd by the In 
dians centuries ago-which a workman found nudi 
a better stencil than modern paints A ship, when 
ready to leave the pier with its consignment to the 
northern smi Iter ut Shelbv, near Sun Francisco, will 
have on board a cargo worth 150,(KM) dollars When 
*hipped % \ia rail the concentrates will run 10,000 
dollars per car And the Spanish explorers sailed 
on- looking for a treusiire isle 1 

W r ilh the discoveries iieitig made at the Avalon 
end of the island, Wngley is plumnng for a eacoiid 
flotation mill to he erected at Pehldy Bca<h Here 
the great quarry which supplies crushed rexk at 
the rate of 2,000 tons per dav for the paving of 
Los Angeles uly streets, has had to shift its opera 
tions because of running into a silver ami leud vein 
ho rnh in minerals as to be unsuitable for the con 
tractors The rock proved loo soft to hold up under 
heavy traffic The big steam shovels which had 
l»een digging the rock were then transported further 
on and a < rew of miners Bteppid into the excavation 
and took the places of the quurrynu n 


Just around the corner of the island, near Seal 
Rocks, has been discovered the Renton Vein, the 
n chest mineral strike on Catalina to datr Here a 
cross-cut reveals a vein 20 feet in width The out¬ 
crop can be traced for nearly two miles over the 
mountain toward Silver Canyon A tunnel has 
been drifted in 1,000 feet above sea level up a sheer 
cliff, with two other tunnels eaili 100 feci lower 
It ih estimated thut this mini alone will keep another 
flotation plant in full operation 

Steam shovrls ami several trew* of men are now 
at work (onslruc ling u road and laving powrr Imps 
to this newest ( ntalma mine 1 lie pro*pr< t of other 
mines dots not stop at Renton Vein, however, for 
there ure other possibilities on the Avalon side of the 
island F.ven Mr Wnglev’s palulial home atop Mt 
Ada ho* been denovircd to hr located directly over 
u silver vein Another one has l»ei n found beneath 
the Catalina Radio Broadcasting Station, KFWO 

A Silver Coif Course 

three new mining prospects have been discovered 
just hark of the inland cilv of Avalon on the edge 
of the Catalina Country Club golf links Offending 
rocks which ambitious players have Jieeii linking 
when “plowing up tlu ground” with their mashics, 
are found to ussav high values 

Wngley, white on an uis|»e(tinn tour of the new 
Catalina golf links under course of construction ad 
joining the preMml greins, found thno outf rops of 
veins where stoke** had Imn driven for tits Work 
men are now sinking test shafts and us*u\h of tin 
surface ores ure being mudi The new mines will 
Ih known as tin “Vt rigle\ Three " IndiuHions are 
that these mine'* will hi the rnlie^t of my so far 
Ih mg develop'd in the island— an ordmg to ossav* 
rnadf, whuli iuii for some or* »h high as 70 dollars 
jier ton in silver ami 1 15 dollars m bad and zinc 

Soim of the retenl outstanding shipments and 
mining activity on the inland un as follows 150 
tons of silver lead ore ure lieing transported da(ly 
from the Renton \<m to the White’s landing flotd 
lion null for redmlion into mineral comrnlrale* 

I In HI itk Ja< k mini is producing in the neighbor 
hood of 100 tons dailv who h makes it neeensary 
for the null to run at full capacity on three shifts 
during 21- hours 

F^irlv in Marih two shipment* of silver had urn 
Hiitratis of |(> tons each and worth iipproximalclv 
15,000 dollar* per shipment were made to the 
smeller, while 500 Ions of zim concentrates were 
shipp'd menlly to Dunkirk, Franc* 



LAYING THE ORE CAR TRACKS ONE OF Tilt SMALLER MINFS 

This* photograph shows how U hat been necessary to fill in the land at the base of Mt The topography of the mining territory of Catalina n drady diowA in (Aii photograph 
BUdt Jack in order to allow for the budding of the tracks for the dump cars group of miners are standing before the mouth of qpe 9 / tfc rpfne shafts 
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THE CUT THROUGH THE MOUNTAIN DIVIDE 
Sctd^hip GiluruHo in Caillard Cut near Cucaracha Slide, September 3, 1924 


The Panama Canal Today 

During the First Ten Years of Operation, the Earnings of the Canal, Excluding Interest, 
Exceeded Expenses by Over Thirty-three Million Dollars 

By J Bernard W alker 


lake a trip to the wr*l toast “by the 
| Canal** is one of the most popular 
*xt unions of the day, and justly so 
Mot only is the Canal one of the most 
mportant links in the great trade routes 
of the world, but, judgtd from the spectacular side, 
it is one of the most majestic and inspiring works 
of construction cvrr achieved by the hand of man 

It is diffn ult for the traveler who posses through 
the imposing flights of lot ks at Gatun and steams 
across the far spreading, artificial sea bearing the 
same name, and then moves cautiously hut surely 
through that great gash through the mountain divide, 
known os fulebra Cut, and drops down through the 
locks to sea level on the Pacific—it u difficult, we 
say, to realise that it took much persuasion and long 
deWe to make the country realize that it was pos¬ 
sible and desirable to build this great waterway 
across the Isthmus of Panama 

The Canal Is Half Lake 

For several Tears, indeed, the good people pf the 
United Stales were undecided as to whether they 
should tut a 10 mile canal at Panama or a 110-milc 
canal at Nuaragiui We now know that the one 
scheme was as impracticable as the other has proved 
to be both practuul, and, commercially, a bnfliant 
success. *. 

Before passing on to a consideration of the jflper* 
atiun of the Canal during the first ten year*,01 its 
existence, we will briefly refresh our mind&i to the 
physical features of this truly wonderful engineer¬ 
ing achievement 

In the first place, let w remember that the Canal 
does not run east and west hul because of the easterly 
and westerly lay of the Isthmus at this location, 
the Canal runs more neorly north and south It is 


approat lied by several miles of a dredged channel 
at each end, its entire length from deep water in the 
Atlanta to deep water in the Pacific being about 
50 in lies, and its length from shore line to shore 
line about 10 miles 

The Canal is of the lock type and for about one- 
half of its length, it traverses an artificial inland 
fresh water luke known at Gatun Lake, whose sur* 
fai c is 85 feet al>ove sea level This lake was formed 
by building a huge earth dam which is half a mile 



BATTLESHIP MARYLAND IN GATUN LOCKS 

The ship m being towed, et two miles per hour, by powerful 
electric trolleys running on the dock wuUs She does not 
use her own power 


in width at iu base, across the valley of the Chagres 
River. Alongside this dam are the locks, three in 
number These, like all the locks throughout the 
(.anal, are built of concrete They have a usable 
length of 1,000 feet and a width of 110 feet. At 
its westerly end, the lake is continued as a 300-foot 
ixrttom depth channel through the Gaillard Cut, nine 
miles m length At the westerly end of the Culebra 
Cut, a single flight of locks at Pedro Miguel serves 
to lower shipping to Miraflnres Lake, an artificial 
body of water from which the vessels are lowered 
by a flight of two locks to sea level. They continue 
through a channel eight and a half miles in length 
and so out to deep water 

An Emergency Dam Provided 
The power for afl the varied operations of the 
Canal, such as the opening and shutting of the gates, 
lighting of the channel and the provision of light 
and power at the terminals and shops at each end 
of the Canal, apd so forth, is furnished by a hydro¬ 
electric plant at the Gatun Dam, where the head of 
water provided by the 85-foot elevation of Gatufe 
Lake is utilised to furnish the electric energy re¬ 
quired for the above operations. ' 1 
The Chagres River is the source of supply of 
water for the Canal and its out-flow, which in times 
of flood is enormous, serves to maintain the elevation 
of the water in Gatun Lake at from 80 to 87 feet 
pbove see-level, the height being determined by the 
balanfth between die rainfall and the lose of watp 
through lockages, through operating the hydroelec¬ 
tric plant, and from the surface evaporation of the 
lake Hie surplus waters pass thnpgh a con crete 
spillway formed in the center of Gatun Dam, the 
outflow being controlled by gates on the crest of 
the dam. It should be mentioned that the depth 
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EN ROUTE ATLANTIC TO PACIFIC 
The steamship Hclgenland. of 35J90 tens dir placement, 
pasting through Guillard C t a, December 12, 1924 , on her 
world voyage Largest merchant ship ta transit the Canal 

of water over the sills of the locks is forty feet in 
salt water and forty-one and one-third feet in fresh 
water. 

The ships do not pass through the locks under 
their own power, since, through a misunderstanding 
of orders between the bridge and the engine room, 
there would be a continual risk of collision To 
prevent this, the vessels are towed through the locks 
by electric locomotives running on tracks on the top 
of the lock walls. The speed is limited to two miles 
an hour. 

To guard against an approaching vessel colliding 
with the gates, breaking them down and letting the 
waters of Galun Lake run out to sea, various pro¬ 
tective devices have been installed. First, there ore 
massive fender chains stretched across the entrance, 
each weighing about 12 tons These arc placed on 
the upstream side of the locks. A further protection 
consists of double gates, which are provided at the 
entrance to all the locks and at the lower end of the 
upper lock in each flight 

If an unmanageable ship should break through the 
( hams and smash down the gates, there is provided 


an emergency dam, which u really a massive turn¬ 
table structure, which can be swung across the Canal 
entrance and by means of a senes of steel plates, 
lowered upon it, would serve to close the entrance 
and prevent the waters of the lake from rushing* 
down through the locks and wrecking them. 

The first ten years of operation have fully justified 
the national policy which led the t ountry to purchase 
the Canal from the French and complete it on a 
greatly enlarged scale. This is pro\ed by the follow¬ 
ing facts, which are strictly official 

The vast sums of money invested on the Canal 
were spent partly for national defense and partly 
for commercial purposes. At the beginning of 1924* 
the investment charged to national defense was about 
9112,000,000 and that charged to commercial use 
was 9275,000,000. Commercially considered, then, 
the Canal cost 9275,000,000. The annual interest on 
this investment at three percent would be 98,250,000 
Hie annual expenses do not include this interest 
charge, but do include an annual charge of 9655, 
370.50 for amortisation, et .cetera, and a charge of 
9500,000 annually for depreciation. 

Canal Now Showing a Profit 

For the first four years of operation, the cost of 
the enormous slides in the Culehra Cut caused the 
rev&iues from tolls, and so forth, to fall below the 
exposes. In later years revenues have exceeded 
the cost of operation and maintenance Thus, to 
June 30, 1921, operation cost about 970,000,000 but 
ihe revenues amounted to 9100,000,000, of which 
over 997,000,000 was secured from Canal tolls In 
addition, the extensive auxiliary plant, docks, coal 
and oil, storage, machine shops and so forth, cost 
for operation 9100,000,000 as against business rev¬ 
enues from these sources of over $103,000,000 The 
excess of total earnings over expenses at the begin¬ 
ning of the fiscal year, July 1, 1924, stood at 933,- 
241,425 This does not include the 98,250,000 
annual interest on the original cost of the Canal 
above referred to For the ten-year period this inter 
est charge would now amount to 982,500,000, and 
subtracting the above 933,000,000 operating surplus, 
this charge would leave a deficit of $50,000,000 for 
the ten-year period. 

The total earnings of the Panama Canal during 
the banner year which closed June 30, 1924, were 
937,650,631 of which 924^89,603 was secured from 
tolls. The corresponding expense of operation and 
maintenance including depreciation but excluding, 
as mentioned above, the interest on the original cost 




* 



THE HOOD ENTERS MJIHFI ORES LOCKS 
Worlds largest uarshtp Length, 800 feet, beam 105 feet, 
2 x /s inches, displacement, 45J00 /oni Less than 2Vj feet 
clearance between the ship and the dock walls 

of the Canal, was 920,441,059 leaving net revenues 
of 917,209,573 This, it should be noted, is more 
than double the annual inti rest figure and provides 
a surplus of about $9,000,000 to be applied to wipe 
out the defn il of previous >ears 

'Ihe Tapid irnreuse in traffii passing through the 
Canal during the few years preceding and including 
1921- was due largi lv to the gTral discoveries of 
fruitful oil fields in California and the large number 
of tankers that conveyed the oil from the Pacific to 
the Atlantic The Canal did lets business during 
the fiscal y«ar 1925 than during 1924 which wds a 
record year The number of vessels in transit that 
had to pay tolls declined from 5,2. U) to 1,673 and 
the grots revenues from tolls fell from $24,290,964 
to $21,400,524 This was dui entirely to the slump 
m CaliforniH oil but with oil excluded from the list, 
the 1925 trafTh shows a normal growth 

q The Croat Lakes are dona (no feet Five inches 
are due to the Chicago Drainage Canal , nineteen 
inches to decreased rainfall In our August issue 
ice shall give the facts and suggest a remedy 





IN THE CHANNEL OF THE ATLANTIC ENTRANCE 
j mgmjrmf of Cristobal terminus of the Atlantic bid of the Panama Canal Here are 
^ aZtMddSa and facilities for bunkering ships with coal and oil 
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Novel Devices for the Shop and the Home 

A Department Devoted to Recently Invented Mechanical and Household Appliances 

Conducted by Albert A . Hopkins 




1 


A pie plate for juicy plea 

You Can Eat the Lower Crust 

A NEW invention in pie pans ia just 
out It comprise* the old pan with 
a deflecting wall of a circumferential con 
si ruction dial deflects the juices from the 
pie and prevents it from entering between 
llie pan and the pic Adjacent to the de¬ 
flecting wall is a hollow part that catches 
the juices so deflected and prevents the 
Imt r from entering the oven of dm stove 

Comfort on the Motor Bus 

T llh accompanying photos show how 
wicker seals fur the upper deck of a 
double deck motor hua have been specially 
woven to lonform with the contour of the 
•leek I he wicker seals are built in three 
sections and are removable, facilitating the 
cleaning of the lop deik A windshield is 
also provided for the occupants of the front 
mshIs, as shown in the lower engraving 

Novel Steam Line Control 

T HE accompanying pltolograph Illustrates 
a new and Interesting Iwist” in the 
remote control of steam lines 
The mimic busses and nami plates shown 
mi the black panel are of polished copper 
The busses represent steam lines and the 
nameplate* are engraved with the si/e of 
pipe to a particular boiler size of pipe to a 
particular turbine unit or the location of 
valves 

The pushbutton stations are used onl> to 
«lose valves each being in parallel with the 
dosing button* uf another pushbutton sta 
lion remote from the panel The “open" 



Wicker seats for tke upper deck of a double deck boa are a novelty and are 
specially woven to conform with the contour of Ike deck 



Dump your car against the gate and It opens 





A sip per catcher’s mitt 

control is located at the remote pushbutton 
station 

Each group of puahbuttoni has three but 
tons. Tlie lopmoet button controls the valve 
which feeds a high pressure steam line 

The Catcher Take# No Chances 

A NEW ides In baseball for the catcher's 
mitt is the so-called “rip-on" fastener 
that gives a secure feeling and keeps the 
null firm on the band. The opening at the 
Wk on the back of the knuckles ventilates 
and makes the mitt more flexible 

Automobile Turnstile 

W ITH the auto turnstile, you simply 
drive the front wheels of your car 
at alow speed against the gate bumper and 
fullow through as the gate begins to awing 
The gate automatically completes a half 
clnle turn slopping when in closed position 
behind you The gate retuma automatically 
by gravity 

Safety for the Bowler 

T O prevent the bowler from slipping as 
ho throws the heavy woodon ball down 
the alley, attachments of a material that will 
not slide on the floor have recently been 
invented to be worn on the ehoea They 
can quickly be slipped on or off, thus mak 
ing It pomlble for the bowler to use his 
street shoes In the game and save the soles 
uf these from the wear that results f hen no 
attachments arc worn. 


-ft- 
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Panel fur control of steam vaWca 


A nthe r type of wicker seats for tka top of a 
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Ail electr ic trouble finder 

Handy Testing Outfit 

W ITH this new testing outfit, ihe handy 
man around the home, or in ihe 
garage or private shop, has a means of 
diagnosing electrical trouble with very little 
difficulty This outfit ha* a special *epar 
able plug that fits any standard lamp socket 
or receptacle. It can be used on cither 
alternating or direct current, enabling its 
user to discover and locate short circuits, 
grounded circuits and open circuits, 

A Novel Pepper Mill 

A LARGE dealer In household equipment 
brought back from England an in 
grnious novelty some months ago This is 
a pepper mill In the form of a miniature 
silver siphon. The whole peppers are in- 


% V 


The California Highway Commission keep the roadwavs smooth with a drag 
made of an o!d automobile frame. The tractor moving the drag to position 



Avoid losing your license 
Safeguarding the License 

I N numerous localities a motorist's license 
ih demanded on sight In the drnrr 
shown a musl lube container holds the 
In»nur Ignition iuyi are attached to il 
and the Juensn is rolled within the tube 
It «uniiot work loose as the two sections of 
tile container lock together 

Automobile Air Cleaner 

T HIS devur Qltsrhps to the intake of the 
rarhurrtir and separates out the dust 
and grit and allow* nothing but dustless 
purr air to enter the internal combustion 
chambers. 






V. 

_ f 
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The drag b shown here rcadv for helping to smooth the highway 

unit esn be supplied, built in to a link are introduced into the machine und the 
When a load lias si cumulated or after lid closed A pressure of the switch starts 
every meal- hut water and washing powder (he rotating dasher in action 




A deceptive siphon 

w rted through an nnfire in the bottom and 
a turn of the top 1* sufficient to grind the 
pepper 

A Nutcracker of Gregg Leverage 

O l'H engraving shows an extremely puw 
erful nutcracker which is a recent im 
ponation from England. The construction 
is admirably shown. 

A Home Electric Dbhwasher 

O HK engraving illustrates an electric 
dishwasher which may be placed in a 
butler's pantry or In the kitchen. A similar 



Cleaning the carbureter's air 

Getting the Juice from Citrus 
Fruits 

T lili* derice is adopted for ohlalnlng the 
june of grapi-fruit, orange* and lemons. 
The divided fruit is p muted against a rut¬ 
ting head of tho correct size— one being 
adopted for grape fruit, the second for 
oranges and the third for lemons. The juiie 
passes through a strainer, thus separating 
the seeds. 

4 














A contented passenger 

Keep* Baby on the Seat 

T HE transportation »f young children In 
aulomnbilrs it more or 1 cm of a problem 
•nd each year mm a new crop of Inventions 
relative to carrying babies and small chil 
drim comfortably and in safety We iIIuh 
Irate herewith a seat for the baby that keeps 
the child aafe and comforlahJe while rblmg 
in an automobile This In a valuable ad- 
jundt to motoring. This seat tan be placed 
in any car The cushion la removed and 
the metal frame of the seat la plaeed be¬ 
neath It The back frame henda to fit the 
car Hahy alls on the cushion of the car 
and leans bark The cloth Is plated be 
tween the child's and fastens to the 
frame on each side. 

Observation End Motor Parlor 
Cara 

T HE luxurious bus or “parlor car" is 
growing in popularity each season and 
now Jung trips can he taken with a mail* 
mum of comfort The great advantage In 
cars of this kind is that a much better 
idea of the countryside can be gained than 
could be obtained from the windows of a 
train People think nothing of taking such 
a journey in one of these luxurious parlor 
cars from say Boston to New York 
The accumpan>ing photos show some of 
the Interesting features of a parlor-car bus 
with an “observation* end There is an 
artistic metal railing extending around thr 
rear of thr tar The center portion of the 
railing ia hinged, permitting It to be swung 
open to give access tn the spare wheel and 
tire carried on the back of the car The 
spare wheel and tire are hidden from public 
view by the illuminalrd advertising Mgn 
when the center portion of the railing is 
i loaed. This sign is painted in red letters, 
and being perforated the rays of light from 
an deotric bulb are thrown to the rear, 
producing an artistic effect at night The 
railing along the back of the car alio en» 


Observation end for motor parlor car showing tire carrier 


able* lbe driver to reach any .part of the 
luggage rack arranged on the top Special 
Kieps are attached tn the railing to enable 
the driver or baggage man to quickly and 


rear bumper made of two and one half Inch 
pipe flattened at the ends and bolted to 
the rear of the car which both protects the 
metal railing and the rear of the bus. The 


easily reach the tup of the railing and then gasoline filling spout la at the rear 

A - rt§ 4k " , 



A “foor-in-ooe” street cleaner and washer need in Berlin 


by walking along the lop of the railing, be 
ran reach any part of the baggage rack 
At the Irft rear of the bus there ia a “slop* 
signal and toil light operated by a battery 
system of twelve volts. There la a special 


Escalator* Displacing Elevator* 

T HE new escalators at Trafalgar Square 
Station, London, on the Baker Street 
and Waterloo Railway, have now been 
opened and the elevators dosed. The space 








Details of tho child's aoat 

occupied by the latter will now be devoted 
to new and larger ticket offices which will 
be able to deal with 8,000,000 pa-angers a 
year instead of 4 JOOOfiOO at at pr es ent . 

Novel Stairway Noee* 

T HE edges of steps of concrete stairways 
should be provided with nose pieces 
particularly if material of any kind is to be 
moved either up or down over them. The 
Coal Age shows bow scrap material can be 
used for this purpose. The nose of each 
step Is protected by a piece of pipe caat Into 
the concrete and cxtrndlng into the retain¬ 
ing or wing wall upon either aide 

Street Cleaning in Berlin 

W E illustrate a new motor watering cart 
which combines also other —lUtle* 
such as a snow-plow, sweeping machine and 
fin extinguisher Oar engraving shows the 
motor In use as a watering cart. The snow 
plow and the sweeping appliances cm be 
seen at the front of the machine. 

Teaching Firemen to Handle 
High Pressure Valve* 

T HE San Francisco Fire Department has 
installed one of the high preasure valves 
used in the city water lines for fire protec¬ 
tion on a four wheel truck and has built 
a jwrtable platform fur use in Instructing 
firemen In the proper method of opening 
and closing the valve The firemen stand on 
the elevated platform when opening the 
valve, it being necessary to make one hun¬ 
dred and seventy-six turns with ihe large 
hand wheel This usually requires about 
five minutes. The pipes and valves actually 
in use In the high pressure fire protection 
system In San Francisco, are at times under 
pressure as high as three hundred pounds. 

Baby Carriage with Pared! Carrier 

W HFN taking the baby for a ride, the 
modern mother need not load the baby 
up with the parcels that she purchases along 
the way The package carrier on the back 
of this carriage lakes care oS all thla. Be¬ 
sides being one of the lightest baby carriers 
made, this “cart* mar be folded op and 
taken along on a trip in the ear. 



A d—one I ration water raWe 


A fleet of o b ser vation Meter parlor eon ready for posseng—o 










Blow torch wed u ioiderio| Iron 

B 71 milfa of line and Z 398 miles of track 
had been provided with the devkr Addi¬ 
tional mileage it being added constantly 
The mechanism of the automatic train atop 
consists of a device fastened alongside the 
track, controlled by block signal*. The 
locomotive carries another part, tailed the 
“receiver” When the receivers on a passing 
locomotive approach a prohibited area, the 
brakes of tho locomotive are applied anto- 
ma tic ally and the engine must come to a 
full stop before they can hr released 

Three-in-One Footwear 

F OOT toboggans, combined with snow 
shoes and skis for the pleasure of ehil 
dren, provide a new winter spurt They 
have recently been Invented and are now 
being manufactured In Mimourl Coasting 
im these sleds fur the feet provides new 
snow thrills, it la said 


Hie controlling and recording mechanism 


: , -ii, j \ t 










$ 8 % 


in 





baiollne blow torch and soldering Iron 

the hose as fast as you want to. The equip¬ 
ment shown on this page la primarily for use 
nn the lawn In winter time It can be kept 
in the cellar, permanently attached to a 
water tap There it provides instant house¬ 
hold fire protection 

A Rapid Photographic Printer 

N EWS photo services and photographers 
requiring a large nundter of proofs will 
find tins machine extremely speedy and 
economical An automatic counter and 
timer serves to turn on and off the electric 
light and also keep track of the number of 
prints exposed The use of a powerful light 
would soon destroy the film if it were not 
protected from unduo heal by a special 
cooling dcvii *■ The warm air is forced from 
the printing chamber and cool air is forced 
into it Tho prints all havo uniform ex 
posure by means of springs which insure an 
even contact The cooling arrangement 
already referred to is tho must novel feature 
of the device, which was invented by Com¬ 
modore Matthew J Steffins of Chicago The 
wnaJJ illustration shows the Liming device 
and tlie counter wlmli takes care of the 
number of prints. 


-H 




far tfct viator 


A speedy photographic duplicator 


Toboggan, snow oboe and ski 
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Types of Modem Bridges 
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ADJUSTING THE EYES OF Tilt CAMEL THE * INSIDES ' Ol- A SMALL DLNOSAUH 

Papier moche animal j, to be lifelike require mechanical "insides" which are here shown > Thu* miniature mechanical dinosaur which is only eight feet long was built for display for 

beside the motor Foote reduction gears actuate the medtanum for turning the eyei ear% adveitwng Sir Arthur ( nnan Doyle’s "The Lost WorU" Its body , head , eyes and tongue 

and operating the tongue of the camel mure in a natural and lifediAe manner 



MAKING THE PAPER FIGURES 
tills are all deftly **laying in" wet paper As many as 
fifteen superimposed layers of “bogus* paper are laid in 
targe molds • After the paper is thoroughly dried , it is 
tnmmed where necessary and sandpapered smooth /tut like 
wood Pdpier macho con be fastened with nails and screws 


Paper Sculpture 

The pr oduction of figures and animals 
in pepisr machs fa not bow. The maun* 
factors of snch objects has been going on 
for many yean. Now, howev er , with the 
aid of clever melon and refaction gears, 
it b possible to give slew and accurate 
motion to various animals. A huge mam¬ 
moth b bow being constructed in dm 
studio of Messrs. Mmsmnrw and Damon, 
Nyw York aty. b tUs studio am buf- 
ffioas, dgen, Hons, giraffes and other 
animals. A sw i t ch b t hr own and the 
anbaab begh to mnvo at onoa giving a 
vary rmlbHn aad Jimgis lfca effect 


FAINTING IHt URONTO'iAUKUS 
This little relic of bygone days is forty seven feet in length 
and nine and oneJud] feet high and is moved with the aid 
of ten motors The eyes, head , neck, ears and stomach move 
He almost looks as though he were going to take a dnnk 
from the pad of point 


ADJUS 1 INC HIE A< ROHAITC CLOWN 
The papier mache body ij filled inth machinery which 
jtnzw Me body and contorts the legs The down’s body 
works in a circular motion and when the entire display it 
tally assembled there is a httlr mechanical dog in front of 
the down that wags Us tad 
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Astrophysicist Travels 30,000 
Miles in Interests of Long* 
Range Weather Fore¬ 
casting Research 

r« 6ml (hr one sp«t in tin tmUirn lialf 
nf the world whrrr ihc *un ** radialion can 
liepl he mmmirrd, Dr (luirlr* 1* Abbot, 
director of the National Irf-npjaphii Society s 
Solar Hadiotion Expedition in cooperation 
with the Smithsonian Institution, has just 
completed a journey of six months in winch 
he traveled 30 000 milr* His investigations 
took him to the edge of the Saliars in Al 
geria, to the sandy wastes stretching back 
from the Nile in the Sinai peninsula where 
Motes received the commandments from l*wl, 
to the home of the wild warrior tribes of 
the hllli of Baluchistan, and at Iasi to the 
land of the Hottentot* of Southwest Africa 
There, on an isolated precipitous peak he 
found his goal, anti there caves arc now 
being fitted out to receive two American ob¬ 
servers and their delicate instruments for 
measuring the suns radiation* One more 
essential strp in the attempt to make pos¬ 
sible weather forecasting weeks and even 
months ahead has thus been taken 

lor long range weather forecasting is the 
ultimate probable result of the Smithsonian 
studies of the sun of which Dr Abbot’s ex 
poflitlon for thf National (»eographic Expr 
dillon is a part To rxplmn the expedition's 
place in these studies will require an under 
standing of their present status 

tor more than 30 years the Snnthaonian 
Institution lias been measuring the suns 
light and heat Ry 1903 the Institution s 
scirnlists began to think that solar radiation 
varied (nun day to day and from year to 
year 1hr> tested this conclusion hy mean- 
irenitnis st stations ranging from sea level 
In Ml Whitney, three mil** high ami from 
(alifnmla to the DcwrH of Sahara and 
( hile over many >rars of study before they 
allowed themselves to full) Ik liev* it By 
19AS conclusive proof hud bem developed 
that this variation influent rd the earth s 
wt uther Tin manm r in whif.li this in 
liiirnu h brought to bfar however Is very 
complex and has not yet hern fully unrav 
i led Hut it seem* demonstrated that a va 
nullon as small as one half of one pi r cent 
ts sufficient to produce really nollei able 
changes in weather For this reason it in 
vital that tin imasuremenls of solar radia 
lion he art or ill c |u the highest degree To 
Im rrase this ucc uro< v l» the main reason for 
the establishment nf a n« w station in the 
Eastern llcmlspht re Dadv measurements 
from this station will ihnk tiros* made at 
the two stations in California and Chile, 
which thr Smithsonian already ha* 

The ideal spot for measuring solar radia 
lion would be al the tup of the earth’s at 
mnsphere In choosing a site fur the new 
station therefore Dr Abbot had to seek a 
«pol when* conditions approximated as 
nearly aa possible those at thr top of the 
earths atmohpliere First the air had to be 
ns pure as jmwible free from dust and 
smoke, it had to be dry because even a 
r mail amount of water vapor absorbs great 
quantities of milar radiation, it had to be 
rare, which condition could only be aattsfied 
h> choosing a high altitude, it had to he 
uniform and unchanging. 

But these physical condition* were nut all 
I lie site had to be easy of urrr** ho that 
complicated outfits and supplieH could r*arh 
the station, and under stable enlighten*d 
governments safe from theft and massacre 
and where supplies and society could be 
found 

1o meet all these difficult conditions was 
do simple task Dr Abbot s first objective 
Was the summit of Djehri Meklcr, a peak 


7,000 feel high, near the military post of 
Ain Sefra in French Algeria Dr Abbot 
climbed (he peak, hut lie was only moder 
atrly favorably impressed with the sky con 
dihons 

Egypt, Dr Abbot's next Mop, boasts of its 
cloud leanness, but the desert lacks easily ac 
cowl bit- peaks necessary to getting above the 
haze and sandstorm*. Dr Abbot learned of 
a mountain on the border of the Sudan 
where no rain ever falls, but to reaoh it 
required a 200-mltc journey over sand from 
the nearest water Mount Sinai, where 
Mo«es received the Law also bad to be 
crossed off the list of posaihilibA because of 


peak is 7*500 feel high* and but half a mile 
from Khnjak Pass. 

The authorities, while they regarded the 
Khojak as one of the safest regions in thnr 
jurisdiction, imposed the conditions that the 
American observers, if they established 
thetuidvrs there, must live at the garnaon 
post of Shelahagh three miles east, that a 
couple of enlisted natives must be cnnlm* 
uaUy at the observatory on the peak, and 
that a third muat always ride on the auto 
to and fro. Against these disadvantages 
Khojak possessed the attraction of superb 
sky conditions. “Neither on Mount Whitney 
in California," taid Dr. Abbot* “nor on 


Mount Brukkaroa. “It la a strange moun¬ 
tain " he says of it. “Lying about 20 miles 
to the west of the railroad and 200 miles 
south of Windhoek, capital of Suuthwort 
Africa, Mu Brukkaroa alioks out as the only 
peak of consequence In a circle of at least 
50 milea diameter It la Inacceaaible an all 
stdea excepting by the dry bed of a stream 
approaching a gradual ascent of about three 
miles from the south. The moan tain la 5^00 
feet above sea level and quite &000 feet 
above the plateau. Only four or five miles 
in its greatest length and with do neighbor¬ 
ing peaks for many miles, Its isolation and 
abruptness are really uncanny The sum 
nut is like a cup with a flat bottom about 
liaK a mile In diameter and a steep rim 
1 000 feet high. 

Hours of ex I taunting scrambling finally 
revealed a suitable site for the tunnel 55 feet 
deep which will provide for the installation 
of the bolometer, an electrical thermometer, 
sensitive to a millionth of a degree, which 
therefore requires very constant temperature. 
The exposure was suitable to permit the 
sun's rays to be reflected In the cave within 
an hour of sunrise Dr Abbot therefore 
settled on this site, and the chief of the 
Department of Works of Southwest Africa is 
now engaged in getting it into shape. 

Before finding the observatory site. Dr 
Abbot had come upon a natural cave suit¬ 
able for a dwelling for the observers. This 
required only moderate enlargement and the 
building of a front wall and partition* to 
make it the most satisfactory home possible 
In such ■ place Warm in winter, the heat 
Ing problem will be solved, and with a 
porch awning for summer, it will be the only 
cool place except tho observatory on the 
mountain 

Such will be the home and the working 
quarters of two American observers for the 
next three years at least The men are 
scarcely to be envied even by the roost op¬ 
timistic They will be exiled on a barren 
crater in the wildernm, seven miles from 
own Hottentot neighbors ami 60 miles from 
a fair-sized town To cover even that seven 
miles they will have to scramble down a 60 - 
foot precipice and then pick their way three 
miles over a stream bed to their automobile. 
They will have to haul their supplies over 
this route snd derrick them up the precipice 
There Is no dialer in the eup itself, au that 
until the contemplated reservoir catches 
enough from (lie meagre rainfall they will 
hive to haul this from tlw fool of the preci 
pice 

Mfhat are ihe comprrotations for this iso¬ 
lation and loneliness t Tho phonograph 
and thr radio, of course, which will permit 
them to listen In on Cape Town and Johan¬ 
nesburg, books and games to fill their lei¬ 
sure hours, hunting nf sorts*—springbucks, 
getnabueks, koodoos and even leopards. But 
must important of all, a work which is ab- 
sorbing In time and energy and which prom¬ 
ises results for which any man might be 
proud to sacrifice himself For a u difficult 
to conceive of nay scientific accomp lishme nt 
whose results would be more immediate to 
every human being than that of the perfect¬ 
ing of long rsnge weather forecasting It 
would remora much of thr clement of risk 
in the fanner's economic life. It would mean 
safety to the sailor and to the airman* It 
would mean the elimination of waste and 
loss to the business man and its eeonomfo 
signifies nee would bo Incalculable. 

The Smithsonian Institution, of oourae, 
does not propose to enter the field o( weather 
forecasting. It la an institution for the 
learning of new facta for the Increase of 
knowledge among men. What h la tmm 
seeking to do ii to unravel the facts concern- 
log the sun and Its Influence on weather. 
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Dr. Charles G Abbot and hie Invention, the athrer-dlak pyroheU om eter for meas¬ 
uring the heat of the fun’* ran, which La brief us ed by the Smithsonian Inodtu- 
tlon In connection with Dr. Abbot's new method of weather prediction 


thr difficulty of arrms the bleakness of its 
winters and several other drawbacks 
Dr Abbot left northern Africa and A his 
Minor little threrrd by the sites they of 
fered IIih next objective was the region 
about Quetta in British Balurhistan The 
first eundituin to Ik- mil in considering a 
site in thi* stamping ground of the warlike 
hill tnbes was the safety of the observers. 
Formerly the savage hill men used to pour 
out on the plains of Delhi on raiding expe¬ 
ditions. The British have established posts 
In Baluchistan and easterly to put an end to 
this hut the hill men arc no leas worth 
watching for that In going about in the 
neighborhood it is the regulation that each 
auto shall contain a loaded rifle and two 
men able to use it, besides the chauffeur If 
Indies are to be of the patly, two days* 
notice to the garrisons are required 
In such country as this Dr Abbot in¬ 
spected sites He finally picked on Khojak 
Peak, 70 miles northwest of Quetta and only 
ten miles from the Afghan border This 


Mount Montezuma in Chile, have 1 ever seen 
quite so pure a sky as I saw there " 
Reserving decision on the Baluchistan she. 
Dr Abbot set out to Investigate his last 
possibility — Southwest Africa, Pushing 
through the big cities of (be Union of South 
Africa he reached the upland country which 
has been given to the Hottentots w a reser¬ 
vation. He thus records his Impressions of 
the heavens at night in this area 

“It was a glorious sky At one time 16 
of the 21 brightest stars of (be whole heavens 
were visible. So exceedingly clear was the 
atmosphere that the great stars went blaring 
down to the very horizon and were blotted 
out, one by one, by the tills 30 miles away, 
with lightning-like sudden ess Before such 
an inspiring sight sleep came but fitfully" 
Dr Abbot added that no one remembered 
any rain for ten months so that lie could not 
but decide that If a site could he found, this 
was the Ideal spot lor bis observatory 
The following day by auto and on foot, 
guided by a Hottentot, Dr* Abbot climbed 
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Artificial lightning make* a dlrrrl hit on an unprotcried miniature oil tank In 
a demon■!ration of lightning protective mruurn 


When It bi done this It win leave their 
application to other agencies. 

The Smithsonian Aalropbyskal Observa- 
i„ry hu concrete proof that U la on the 
right tn< k. _ {Mnce 191B, for Instance, the 
Weedier Bureau of Argentina has been mak¬ 
ing weekly forecasts on the solar constant 
values received frog) the Smithsonian ob¬ 
servatory in Chile These forecasts have 
proved so valuable that the government is 



Experiment* with artificial lightning. 
Lightning either strikes a rod or 
strike* the ground at least four time* 
the length of the rod away 

able to sell them to business men and 

firmer*. 

From the point of view of safety, access! 
hility and sky conditions, Mt Rmkkaros was 
the most favorable spot found by Dr Abbot 
for the observatory to be established with 
National Geographic Society funds He ex 
peels to have good weather for observing 
every day throughout ten months of the year 
and three quarters of the time in the re 
mafning two months—the so-called rainy 
season. Annual rainfall average* about 3 
inches. Although the new station is not so 
high as the one in Chile, the dryness and 
clearness of the air are very extraordinary 
Having picked his spot, Dr Abbot had to 


obtain a vote of the Hottentot tribe to per¬ 
mit him to locate there. This he got easily 
In addition, the government of Southwest 
Africa proved cordial to ihe project and has 
assigned Mr A Drydrrv Public Works In¬ 
spector, to build the observatory at coat Free 
importation of the outfit is also guaranteed 
Meanwhile the outfit in America has been 
nude ready The two observe rw hare been 
picked They are Mr W H Hoover and 
Mr F A Grwley, Imth of wlmm have spent 
years under Dr Abbot s direction on other 
observatories of the Smithsonian Institution 
They will leave fur Africa In July and it is 
lioped that observations wilt begin in Sep 
tember, and that daily reports will begin to 
be wired to Washington about six months 
later 


Protecting Oil Tank* From 
Lightning 

The recent oil fire In California, which 
resulted in the death of two men and the 
destruction of more titan #10,000,000 in oil 
and property, was attributed to lightning. 
The lightning haxard Is well known to the 
oil industry and studies of prat cello a meth 
ods have been made. 

Oil storage tanks are necessarily an large 
that reinforced concrete tanks, rather than 
those of metal, must usually be used These 
concrete reservoir* are frequently 500 feet 
in diameter and sometimes In ovml form as 
large aa 600 by 1,200 feet and 30 feet deep 
As many aa 25 or more such tanka sometimes 
make up a “laak farm ” The tops are of 
wood, often covered with felt as a protection 
from the heat of the sun and (he consequent 
evaporation. 

Very frequently, especially with certain 
types of oil, the space he I ween the surface 
of the oil and the tup of the tank becomrs 
filled with an explosive mixture of air and 
oil vapors. In general, no lightning protec¬ 
tion Is used. 

F W Peek, Jr consulting engineer of 
the General Electric Company at Pittsfield, 
Maa*_ speaking at the annual meeting of the 
American Petroleum Insmuie in Los An 
grle* last January, described experiments 
which had been made In (he Pittsfield lab¬ 
oratory with artificial lightning and mlnia 
lure oil tanks, and tuld how protection from 


direct hits by lightning can be secured The 
following written from nates made during 
Mr Pecks address, are uf interest In %u*w 
of the recent uil fires. 

“In considering oil lank*, two esse* must 
be kept in mind—the tank containing ex 
plosive mixtures and flit* tank free from much 
gases 

“Where there are explosive mixtuns. the 
prole* iinn problem is exi erdinplv difficult 
Just as a considerable voltage may appear an 
eleclrlial transmit**ton lira's a mtlr or more 
from the lightning diu barge, because of 
‘wireless' nr induction efftrl mt nuv spark* 
be caused by voltugen indute*! m nietul parts 
of llh tank, evtn though tlic innk is not 
struck directly hy the lightning A spark 
at r »00 \olta, caused hy a lightning stroke 
several mills away could ignite the nuxtun 
and cause gnat damage 

M If a tank wire made completely of msu 
lailng material there i mild lit no spark hut 
there art alwu)" pi| kh, nails umdurting 
strips, ami no on more or less isolated 
GmumJul sin-, tuning ovi r ilir tank, as in 
the * isr of a prole, tid transmission line 
would ndute ih, voliigrs A grounded two 
Jnrh ml <au would rrducr tiir voltages to 
about oniliutli Tin huAird would lx. re 
duied hut it would only iman that the storm 
would lias< to (time t Inner to i aunc (lie little 
spark lln* onlv safe method whrre llieie 
is explosive gas is a complete metal link 
inside of wliuli no sparks ran occur Ken 
then, however llicrc is danger when pro 
jeclioiia extend from the surface 

“Winre explosive mixtures of paws ran be 
kepi from tlyj tank, the ehunce uf induced 
vollap* * (Busing trouble is small Direct 
hits however could set the uil-souknl roof 
on fm There are a numlnr of pnn< iples 
discovr-nd m the Pit Infield laboratory, I lull 
can be applied lo prevent the tank from 
being struck. It has been found for in 
staorr that lightning never strikes the 
ground nearer a conducting rod than four 
time* its height If tin lightning doe** nor 
■trike the md. then it hit* the ground some 
distance away A number of rods properly 
placed a lout the tank would either take the 
bits or cause the lightning to strike the 
ground some distance away Grounded 
wires strung over the tank, a grounded metal 


net or nietul roof afford protection against 
direct hits A tank made completely of 
metal is Ideal here also 

The researches, which allowed tint a man 
standing has IS times the cliauce of Ih mg 
strutk by lightning iliat a man fist on tin* 
ground hu< hhnwed that a storm discharging 
over a tank farm is likely to strike it They 
also showed that it is the edge uf a smalt 
tank which will alwuv* he struck while the 
\iry large tanks may In hit any*here 

Tlic investigation 1 ) *1-h» showed that ex 
ploxnc gases may be im| off by sparks pro 
ducc-d by means oilier than lightning as for 
mslarK e stain "parks productd by friction H 



This reflecting telescope cost leu than 
ten dollars to make 


Another Amateur f » Telescope 

The description of a tong focus Henrhrl 
Ian type, reflecting telescope has been n 
reived from Mr A B Hayden, it* maker 
an attorney and an enthusiastic amateur 
telescope maker who livrs in Manchester, 
New Hampshire A photograph of the leto- 
Kope is reproduced above 
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The concave mirror haft an aperture of 
inches and a focal length of 112Kt 
Inches 1 he mounting is of tile alt azimuth 
type uml Iihm *dnw motion liandlcs in Imlh 
altitude Hnd azimuth 1 hi mirror in mounted 
in an opt ii Iramcnork, insloul of u cloned 
lube and im prelected from crum lights amt 
rrflic-tiuna hy a IhmkI, shown at the rear or 
Inttir eml of the telescope The e>epiete 
is similarly protected It is mounted a few 
drprres oulruth of the optical axis #u lliut 
tin ulim rvi r * head doom not intercept ihe 
lipht tnlrnnp the lt*le#cu|K- 

llerfliiM.* of ills great haul length an tone 
parrd with the aperture there in no pcretp 
lihh distortion of the linage I lie flcrschrl 
■an type of mounting dis)H-iiHO> mill the ust 
of prh>ma nr diagonal mirror, ullltmjgli it 
lias other drawback*. 

1 fie total lust of the irltwnpe, exi lusive 
of the finch r, wan bus than ten do 11 are, 
according to Mr Hayden, who is now work 
mg on a twelve-inch f asaegrumian type of 
lehrtupe with Winch focal length lhis 
Instrument wtU have a fixed equatorial 
mounting, with a shelter, which will make 
it more expensive 


W hUtiing Backwards, an Example 
of Railroad Conservatism 

Where should a locomotive whistle be 
placed? Why are tlm whistles of locomotives 
customarily placed dim tly behind the Meant 
dome, the sand box, the bell and the stark, 
cutting off most of the sound which should 
be thrown ahead of the engine instead of 
out to the aide and behind It 9 1 he whistle, 
aaya Professor Foley, Hud of the Depart 
meat of Physics at tin- University of In 
dlana, writing in Railway Age (New York), 
should he placed dlrei tly on the front of the 
locomotive and should he provided with a 
sound reflector so that thr warning signal 
will be thrown strongly m advance where 
It ran lie heard by motorists seated within 
closed ears. 

Doubtless, when locomotive* first l>egan to 
be common, nearly a century ago, the matter 
of placing the whistle on the locomotive was 
of trifling moment There were then few 
competing noises. Today the motor car has 
changed the situation The locomotive 
whittle Is now Important as a warning Yet 
such Is the conservatism of railroad men 
that the obviously detrimental habit of 
placing the whistle In the wrong pla< e has 
lived on for derides 

Professor Foley estimates that It is costing 
ua the price of 4000,(100 tons of coal yearly 
to blow whistles which iould be blown to 
beurr advantage and with far less expendi 
ture of energy if the whistles were not 
masked and muffled hy the various obstnu 
tlona mentioned above Hr says that “the 
location rtf a locomotive whistle is usually 


about as bad ■■ if it were placed inside the 
cab or under the locomotive Itself" 

Bearing quite directly on this situation la 
the fact that for many month# the railway 
journals have coniaJnrd a running discus¬ 
sion of the lack of college trained men with 
new ideas aod a fresh point of view, In the 
railroading profession. The college man 
unlike the present-day railroad man lias not 
been brought up for years in a circle whose 
traditions are so strong thut they tend to 
crush out originality At the present time 
extremely few railroad executives are cnl 


lege men, and even if the railroads are 
lieginning to diacoveT their lack in this 
respect, the young college graduate wiili 
few exceptions has pruved unwilling to enter 
the organization of the average railroad 
company Jnxausr hr feels that nearly every 
hand wilt lie set against him Men who 
hovn slowly worked their way up from yard 
foreman to superintemlent or from telegraph 
operator to president do not as a rule take 
kindly to the uillrge man They feel that 
he does not know whut they call “good 
railroading” whhh is to be learned only by 
about forty years of actual experience on 
the railroads So the whistle, along with 
many other similar details of the railroad 
world, still remains where it has always 
been 

With hia new whistles and reflector#, Pro¬ 
fessor Foley roodm ted Home interesting 
tests Hr took a locomotive placed it on a 
turn table put a man in the tab to blow 
the whistle, and then drove in a closed car 


to a distance of 1.200 feet. Mopped the car 
hut not the motor and listened whenever the 
whistle was blown. From time to time the 
locomotive was turned further around on its 
turn-table, thus simulating the average con* 
damns of audibility of a whistle all around 
the horizon He found that the sound of 
the whistle Is nearly three times as Intense 
on either side of the locomotive a# it ia 
ahead, where it ought to be loudest He 
proposes not only to remove the whistle to 
the very front of the engine, but to plate it 
in a simple sound reflector like a bowl As 


the second diagram shows, ihe audibility 
would then become four time# as gresl in 
front as In the rear **Fven a mule knows 
that sound can be reflected," says the Pro¬ 
fessor, “for the mule turns his ears in the 
direction from which the sound comes." 

We reproduce from Professor Foley'a 
article a diagram showing thr relative in 
tensity (dotted line) of sound all round the 
horizon from a locomotive liavlng its whistle 
placed In the usual position, also a diagram 
showing the relative Intensity when the 
whistle is placed nn the head of the engine 
and in a reflector It will be noted that in 
the first diagram, showing the present con¬ 
ditions, the sound is actually stronger behlml 
the locomotive than in front of it, and two 
or three times as Intense at right angles to 
the track as along ihe irark 

To make matters worse, when the locomo¬ 
tive is running (as it was not In there tests) 
the exhaust steam and smoke and hot enn 
veclion currents from the boiler are swept 


baok over tbs locomotive, absorbing much 
of the energy of the whistle. *Tf anyo n e 
doubts thia statement," asserts the Professor, 
"let him stand on one able of a bonfire and 
talk to someone on the other aide He may 
fall to nuke himself beard at all" This la 
due to the fact that a part of the energy of 
a sound wave ia reflected when it falls upon 
a at ream of hot gases. 

Benjamin Franklin'i homily about "paying 
too much for the whistle' becomes apposite 
when we read that a locomotive whistling 
two minutes out of each hour thus consumes 
30 extra pounds of coal and 273 pounds of 
water hourly The smaller but correctly 
located whistle advocated fay Professor Foley 
would consume much leaa If given a chance 
to work at its best advantage 

Some railroad men have already objected 
to Professor Foley's plan, stating that the 
whistle Is not merely a warning to motorists, 
but la a signal which must also be heard by 
the brakeman at the rear of the train. Yet 
the two diagrams show that with the whistle 
placet) In front of the alack and within a 
reflector there would still be as great audi 
bill* behind the train as there now Is In 
front 

Thus for nearly a century the railroads 
have been whistling backwards. 

• • • 

Radio-Operated Furnace Metis 
Precious Metals 

A new 1'4 kilowatt radio-operated furnace 
fur melting platinum and other metals has 
just been Installed In the Metallurgical Di¬ 
vision of the United Slates Bureau of Stand 
ard# at Washington, according to a abort 
article furnished by S. R Winters, The 
vacuum lube# usrd in this apparatus are 
identical In shape, size and characteristics 
with many of the electron tubes found at 
any radio broadcasting station Six 2S0-watt 
transmitting electron tubes are employed 
The 110 -volt, 60-cycle elertric bouse lighting 
system Is the sole source of power, no motor 
generator batteries or other current supply 
being required 

The purpose of this high frequency con¬ 
verter is to change the 60>cycle electric 
lighting current into one of high frequency 
—on the order of 3fXbOOO cycles per second 
This frequency nr wavelength Is employed 
to raise heat for the melting of platinum, 
gold, or other precious metals, instead of 
being used as m medium for radio signal¬ 
ing. In the production of pure platinum, for 
example, this type of furnace Is peculiarly 
fitted, and little difficulty »a experienced in 
reaching a heat of 3,000 degrees Centigrade 
(5,430 degrees, Fahrenheit) 

This variety of furnace, the Invention of 
Dr Edwin F Northrup of Princeton Uni 
vrrsiiy, is capable of heating with marked 
rapidity A crucible filled with graphite can 



The Northmp high-frequency furnace aft (he United States Bureau of Standards 
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ba •objected to a temperature of <500 do* 
greet, Fahrenheit, in leae than 20 mi nates. 
Yet, with this degree of beet on the inside 
of a steel furnace, the temperature on the 
outside is not likely to exceed 212 degrees, 
Fahrenheit? *s condition contributing to the 
operator*! comfort, especially during the 
summer months. The capacity of a powerful 
furnace of this type—for example, wbrn op* 
era led by a 20-kliowatt, high frequency con 
verier ,—h suggested by Its achievement of 
melting BS pounds of copper per hour, or 
between 600 and 700 pounds of this metal 
in the coarse of eight Bonn. 

The Northrop high frequency furnace works 
on the principle of a transformer In which 
the primary is a conductor. In the form of a 
coil of copper wire or tubing, and the sec* 
ondary Is a mass of conducting material 
within the coil. The current within the 
primary coll does not heat up much above 
room temperature, the colt being water 
cooled, but the mass within It, forming Its 
secondary, to rapidly heated to a high de¬ 
gree. Thus, this type of furnace should be 
thought of as a transformer in which. Instead 
of attempting to reduce healing effects to a 
minimum, as is the case with the ordinary 
transformer, these effects are exploited as 
fully as possible As a transformer It would 
be highly Inefficient Regarded as a heating 
furnace it Is highly efficient and effective 

The high-frequency converter sometimes 
produces interference with the reception of 
radio communications. The amount of dis¬ 
turbance caused by this radio-operated fur 
race is a disputed question, some claiming 
that ft is considerable, while others maintain 
that it to a negligible quantity 

Strange to say, this same furnace may be 
employed for increasing the efficiency of the 
vacuum tubes used In sadlo receiving sets. 
Quite recently, in fact, licenses were Isancrf 
by the Government to the General Flcctric 
Company, the Western Electric Company 
and to the Wealing bouse Electric and Msnu 
lecturing Company, permitting them to man¬ 
ufacture high frequency apparatus for heat 
lag the Interior parts of vacuum tubes while 
gases are being expelled Gases in the 
metal parts of such tubes are said to be 
more resdily driven off by the induction 
method Just described than by applying heat 
to them during evacuation—the former 
method 

The convertor, which transforms the 60- 
cycle electric current Into high frequencies, 
to enclosed in a metal cage. On its face la 
a switchboard, containing a whrcl for con 
trolling the electric power and indicating 
wattmeter Tbe three essential units of this 
converter are enclosed In the cage These 
ant the condensers, a transformer, and a 
discharge gap The latter baa two elec 
trades which are raised and lowered over a 
surface of mercury held in a metal con 
talner A hand wheel on the fare of the 
switchboard is manipulated for raising and 
lowering the electrodes. The power deliv 
ered by this converter may be varied from 
■era to many kilowatts by changing the dis¬ 


tance of these electrodes above the surface 
of tbe mercury The transformer steps the 
line voltage up to 6,000 volts. 

• • * 

Fat Sweet Potatoea 

Contssmy to poputsr belli f, the day of 
chance discoveries to not enlin ly past JVr 
haps the latest case to that of control ling the 
shape of sweet potatoes by using certain 
fertilizing elemrnta. 

In 192L, while digging sweet potatoes to 


measure the Influence of different amounts 
and kinds of fertilizers on yields, L G 
Schermerhnm of the New Jersry Agricul 
lural Experiment Station observed s marked 
difference In the shape of tubers coming 
from the various plots on which they were 
being grown Schermerhorn at once fol 
lowed the cluo which pointed to fertilizer 
Influence 

This wus s rather startling discovery, since 
both growers ami scientist* have always con¬ 
sidered such variations a natural phenom¬ 
enon beyond human control, like the shape 
of leaves or the color of an animal** rye 

Four years of subsequent tests finally 
proved that potash will influence the shape 
of sweet potatoes. A fertilizer conlslning 
but a smalt percentage of potash produces a 
largo number of spindly tubers Within llm 
its, increasing the amount of potash increases 
the number of chunky tubers. The common 
commercial fertilizer containing 3 units of 
nitrogen, 8 units of phosplionc acid and 8 
units of potash, and known to the trade as 
a “S-fl-fl," was found to be the most etonom 
leal from the standpoint of producing the 
most chunky tubers at the least cost In 
other slates than New Jersey, where the ex 


perimrnlsJ work was done, differences In soil 
and climate may require a slightly different 
proportion of potash. 

What this discovery will mean to sweet 
potato growers in guiding their use of fer 
filizer* may he seen in the avrragr results 
obtained in Schcrmrrhurn'f tests fertilisers 
with no potash gave such a large percentage 
of spindly tubers that only 100 bushels an 
utrr were marketable The same quantity 
"F a 3-8-8 with its 8 per <<nt of putush, gave 
l r >2 bushels per acre—a r »2 percent increase. 


This discovery if made use of by the. 
larger sweet potato growers, will mean to 
them a saving of hundreds of thousands of 
dollars a year 

* * * 

A Warning la Amateur Teleacope 
Maker a 

Iff the Scientific American book, “Amateur 
Telescope Making” pages IS and 19, tlir 
telescope maker was advised to coat his 
mirror, after silvering it, with a luiqurr di 
luted six to one with amyl seriate In ter 
tain cuses, lacquer diluted at the ratio of 
only two to one has hren supplied The 
latter ratio of dilution is tliat which to nearly 
always used when tlus lacquer to applied to 
silverware, hut it I* too ihick for telescope 
mirrors 

The manufacturer of the lacquer was vis 
itrd and, when fully acquainted with the 
peculiar requirement, staled in a very friend 
ly manner that since so groat a dilution was 
very unusual it was possible that the thickir 
lacquer had been sent to our t< lesrope niuk 
ers in sumo rases by well intention* d <ni 
ployrrs It should be obvious, howrvrr In 
anyone tliat these manufacturers have His 


played considerable patience, and a desire 
to aid science, in filling hundreds of small, 
imc-ilfiUar orders requiring special parking, 
and so on, since thty ordinarily deal In much 
gnatrr quantities of loiqucr 

To enable thn telescope maker to decide 
wliellur or not his lacquer is sufficiently di 
luted tin writer made a small experiment, 
with tin following reisulu* Lacquer diluted 
at two to one is almost as thick, in the can, 
as olive oil It flows in an almost unbroken 
sirram from u small stick and when poured 
over a ft mi piece of glass it runs down quite 
dihbcrnicly l^quir diluted six or eight 
lo one is nearly as thin as water, drops from 
a slick by drops und quu kly runs down a 
|wne of glass. If found in two to one dllu 
linn an ounce id umyl sedate may be ob 
turned from the drug simp for a few cents 
and the proper dilution made 

Several umuteurs have expressed fear that 
la. nut r will injure tin opucal qualities of 
their mirrors Hus method of protecting 
them it* not however a novelty It was first 
tried at thr Pans Observatory and, according 
to Bell, in his excellent hook “The Tele¬ 
scope,” (Mi Grew flill Book Col, it has 
been in use >-in< e 1913 at llio Harvard Ob¬ 
servatory# particularly on tin* 244 uch re¬ 
flector R W Porter has aim used it for 
years and confirms thn authorities mentioned 
above However, Bell emphasizes strongly 
that it must not he used too thick. Ho 
recommends a six to one, or even an eight 
to one dilution 

Inquiries rerrived indicate the advisability 
of Issuing another warning In making the 
houtault test tbe lump eh.iuld remain sis 
tumary Tf moved with the knife-edge, tho 
formula ui-cd (page 62. 4 Amateur Telescope 
Making”! will bring about a «mnui rase 
of i.ver-eiirrection of the mirror doubling 
llie desired lorre* lion unless changed lo 
r 1 ovir 211 

* * • 

Moat Powerful Narrow Gage 
Locomotive in Existence 

The ciigmteis who Im-aird our western 
railroads, through the Rockies and the Caw 
«adc Mountains, found themselves confronted 
at times with a bewildering task If tbe 
roads were to handle llie heavy passenger 
and freight trains which would be required 
as the Country developed it was necessary 
to keep tho grades down below certain 
limits Hence, In crossing the mountains, 
thn engineer. In order to develop his line 
with reasonable grades, frequently had to 
gain distance by swinging his line to and 
fro lip the mountainside until when he had 
reached the tup, the distance traversed by 
his located line, in extreme cases, would bo 
many times as great an thr distance meas¬ 
ured in nn airline from valley to summit. 

Nowhere was more difficult mountain 
country encountered than in thr territory 
covered hy tlir lines of the Denver 5 Rio 
Grande Western Itailwuy So roatly woa 
the cnnMrueiiun that it was decided to re- 
dure llie gage from 4 feet 8% inches to 5 
fret lor many years the system remained 



The plot treated with a fertiliser containing eight percent of potash produced 
these desirably-shaped potatoes 
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llruad |a|< mountain locomotive Died on Ihr mountain division of the Denver 
and Rio Orandi Western Railroad Weight, engine and tender, loaded, 641,600 
pounds i rrlliidfm, 28 inches b> 10 Inches} horsepower, 3,300 



The heaviest narrow-gage locomotive. Built for hauling trains over severe 
mountain grades of the D. and R. 0. Western Railroad Total weight, loaded, 
286,600 pounds} cylinder*, 20 Inches by 24 Inches} horsepower, 1,410 


nurrnH gage lint gradually is traftn. in 
t leased the line* have lx in changed from 
narrow to broad gage until only certain 
■u turns of the l-foot gage *>yMrra arc now 
in operation 

We show a profile of a portion of th< 
narrow gage line on tht routi from Denver 
to Durango commencing at Alamosa and 
extending to Arbolcs It will be seen that 
not only are th* grades heavy the maxinnun 
v trying on cerlain ^tn lehrs of the line from 
I 42 jicnint to 4 permit hut the curvature 
of tin line is also extremely mvi n tin 
maximum varying from rums of 10 iligpii 
to as high as 20 dtgrers Wt dim | pat 
titular attmtion to tin sn tion of line In 
tween (hams and th* summit at (umlm- 
where there is N gradt of 4 perrent an 1 fin 
maximum curves are 20 degrees M n 
over the whole amount of rurvuur* is t r » M 
degrees, or marly ten complete units 

The gnat difficulty of op* rating 
and passenger trnins over lints with Inuw 
grades and cut vat urc will he underwood 
from the fait that the pimiipil rmls of 
the rountry him sp* lit hundreds of millions 
of dollar*, during the pmt iwintvhw year*, 
in Inking the i urvalun c lit of thr n Inn s an I 
in tutting down the grades mi that on sum 
systems a grndt of 1 5 perr* nt ind T dtgiu 
curves an thi nmimum So diffie ult is the 
country thnmtJi which thi* nun w guge I me 
run* that any mu h redmli n ol uirvalurr 
and grade a would he pr lulul i\« net only 
1m rails, of physuul diffuultus hill |m tails, 
of tile Lost 

Wi pit sent illustrations of tin two latest 
and mom jmmrful locomotivos which in 
opi ruling trams c\or the mount tun divime iis 
of the Ihmcr & Kui ( ntulc the one Icing 
used for nnrn w p lge op* ilium uid tin 
otlu r r n the I 11 i1j iM Inn s 1 lie n irr w 
K lge liKOiiMlm is the m st jh>h«iIuI <f its 
bind in existence in I it m r» ally nm ik 
aide that so ninth Hu r lil md |xw*r c ul I 
In asst mbb d tu an e. < up dd. of 

i periling on trark only I ft r» hi U c-|h 
cijIIv wlwn w* nnunilHr thit ii Ins t> run 
imund turves ef ns Inji is >() dr},r es 

11k Hunt of it« stability lies in 11 1 f c 1 

dial in spite nf the he ight ind bulk e f tin 
1 lonyitivi its center of grmt\ lv4tn\i<w of 
the great weight c f e >linde rs frames 
wheels and dnving *.t/ir lies wry 1 »w eh wn 
Monijvci *iirhili(v is furthi r a surid I y 

pi w up a hiph su| 11 i b wihnn if si ve ral 
iim Iws to tin ini i lc rail of the curves 

Mu total wvijit A the engim ind luibr 
loaded is 286 600 p unds How pn it is Ih* 
increase in weiphi md power of a broael 
pa,.* engine due to lIn Inptr dimensions 
is si en by a (unip in* n ef this nsrn w p ige 
I iiomolive with tin Ijh si br tad gage h e i 
hi live built for in uni ini sirvm for the 
wh le Height of lie engine and ten Irr 
I tided is 614600 pounds 

Ue |ir»s*nt herewith in parallrl column* 
tlie pnncipd items nf thi two locnmotives 
It will he seen that in the broad gage type 
ilu cylinder dimensions as compared with 


ih* mhiioh gtgt haw gone up fmm 20 readily dissolved by many of them and is 

inches by 24 inehca tfi 2d imlnn by 30 liable to bring about the symptom complex 

inches that the length over all has men asc d known under the different name a of hemo 

from 67'j feet to 95 feet, the bright from thrnnutnsis, bronzed diabetes and pigment 

lT'A feet to 16 feet and the width from cirrhosis 

just under 10 feel to over 11 feet The Ah a consequence of modern economic 
narrow gage tender came* 5 000 gallons of and so* tal changes, the latent dangers of 

water ami the broad gag* 14 000 gallons and poisoning from certain heavy metals are now 

the load of coal lias uienased fmm 8 tons suddenly presented to the public at large 
to 22 tuns (.naoline says this noted m*dual journal 

(omparison Narrow and Broad Cage Ia>eomotive 
Ihmcr & Rio Grande Western Railroad 

ISA RKOW CAfag BUOAD C.AGF 

20 ins Diam , 24-m Strok* 28 ms l)iam TO in Sit ike 
41 mu Dinm 61 ins Diani 

195 His jor sq in 210 lbs per aq in 

67 It 5 Si ins 9S fi 

IT ft i ins 16 ft 

10 ft II ft 2Mi ms 

1 iT 8T0 11 m. 257 500 lbs 

187100 lbs T77 000 lbs 

286 600 lbs 644600 lbs 

S000 puls Wat. i 14000 guls Water 

8 Ions C oil 22 tons ( oal 

1 HO t too 


f yliiiil* rs 
Driving TA hi«I 
He ih r l*ns«.ur* 

1 e ngth Ovrr Ml 
lb ight 

^idlli Ovir All 
Tl*ight on Drivers 
Total Weight of kngim 
fingme and lender I tab k 
(apaeity of leinlir 

lltirsi p ihi r of Boile r 


“Rnnrfc,” “Home Brew" and in an editorial, brought about nation wide 

Copper eon* cm about lead Sun ides and syphilis 

Sim IK tin nth umh r which tin Journal awakened a new tnUie*! in me n ury And 

of tht Am* tit an Wultial Aisonutum (On noW th » hmille gger brings copper !u our 

e ipe ) pciinis nut tliul e ippe r should not lx toxicologic attention 

impliiyiel where it nny e tune in t ontae l with A* mctlual authorities point out the fact 

f hIs i dunks especially if they contain that our organs on chemical examination 

aeieU f iny *m>iI (ripper it is staled is show a cnlnin amount of topper dots not 



Profile of difficult narrow-gage Une of Denver end Rio Grande Western Railroad 
arrow thr mountain divide where the grades reach four p er cen t and the rnrves 
ran aa high as 20 and 24 de gr e es 


mean that we an all suffering from copper 
poisoning, for it seems th it we can handle 
five to ten one thoiiuneftha of a gram of 
copper per day if, however, the amount 
absorbed exceed* a certain definite limit 
the elangtr of pigmentation of the liver and 
pane real is evident Chemists have demon 

tested tliut present day distilled liquors 
may com itn aa much an 173 one thonmandlhs 
or a gram of copper per quart, while samples 
of liumc brew** have been found to show 
the pr* sene e of 23 one thousandths of a gram 
per quart 

It is pointed out that the introduction nf 
the copper into the drink is dun to the 
ac lion of organic s< ids in the math distill 
ing over with the alcohol and a*ting nn the 
worm of the eondenxer when it is made of 
topper Cocktail shakers nf copper or 
brass, lined with silver or tin come in for 
part of (lie incrimination When the plating 
of ihtse meptarles wears off or dissolve* 
the at ids readily attack the copper But 
on the shoulders of the ‘old Demon Itum" 
about wliith bcntimmtslisls have raved for 
erntunes elo*s not fall all of the metliial 
journal's obloquy It is pointed out that 
hnionadr containing acids is usually shaken 
in copper shakers at soda fountain! and 
that topper pots and kittles il*o find use in 
tlic lutch* n 

The advice of tin medical authorities who 
warn us about these dangers brera whole 
se in* nivs the medical journal and con 
linu* n roppfr should not be rmploycil 
whirr it may rum* in contact With foods 
or drinks <bp*ctally if they contuin adds 
of anv sort because it is rtaddy dissolved 
hv many of them 

* * * 

ISot A Buried Trea$ure Finder 

lx | lie Derr mb* r 1*42*5 issue of the Srien 
tihe Amen* an we published a bn* f non 
tc hnical summary and critique of the sev 
*ral mrthods of prospecting from above 
ground, fur ores oil and so on Om of 
thi method* mentioned was that which em 
ploys the torsion or gravity balance This 
instrument determines slight variations in 
the density of tlie rocks l>cnrath the sur 
late, and in that manner it has proved to be 
of gnat awn it a me in locating large, valuable 
diposiis of mineral and oil 

>Ko have now received for revbw a brief 
treatise entitled * The hotvus Torsion Bal¬ 
ance " published by one of thr manufso 
turen of these delicate instruments, L 
Oertling Ltd, London, P ngland This 
work of about 100 pages describes the in 
Htrument. the method of observing, the 
planning of the survey and so on To quite 
a degree, it \» mathematical The use of 
the tomon balance requires training, not 
only in higher mat hematics, but in geology 
The instrument cents several thousand del 
lan It is now in regular use, especially by 
the large oil companies, but it docs not lo¬ 
cate "bonod treasure. 1 * 
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Would 

you? 

Y OU know how broth 
rrs and sisters argm 
about things 

Well, here was a case 
where thL bo> was much 
put out because his sister 
would not accept the atten¬ 
tions ot his best friend, or 
go out with him 

She Minplv refused flall\ and 
he could netcr find nut win 

*‘\nu wouldn't either," sin 
K*ud il \ nu knew w hat I 
know " 


^ mi, Mturself rarelv know 
when sou ha\r halitosis (un 
pleasant breath) 1 Ini s ihr 
insidious thing almut i( And 
iien i*Hir closest Inends mm i 
tell \ou 

Sometimes, ot course, halitosis 
mints from some deip seated 
urgiiiiL disorder that requires 
professional iduce But usual!* 
—and tortunildi—halitosis r* 
only a lorai condition l hat 
\ leld* to the regular use of 
IiMirme as n mouth wash uml 
gar|»lr It putH >ou on thi 
Hafe and polite Hide More¬ 
over, in DNing Lmlirino to 
combat hall toxin, you are 
quilt wire to avoid wire 
throat and those more arn- 
ouh illnesses (hat start with 
throat infcttionn. 

I lstenne hills food ferimn 
Mtion in (hr nioulh and lean* 
ihr hrraih sweet fresh ami 
tie mi A ot b> substituting fcome 
other odor but hi realh re 
inn\ mg (he old one 1 he 1 is- 
terine odor itsell quick I} dis 
appears. 

I lus site and long nustul 
antiseptic has dozens of diher 
ent uses, note the little nrcular 
that comes with evirj bottle 
> our druggist sells Listcnne hi 
the original brow n package 
null—artrr iff hulk There ire 
brtir frizes 14- mince, 7 ounce, 
t mit nr and l 1 i ounce Bu\ 
(he large size for ectmomi -- 
I amhrrt Phnrtnaral Company 
S amt / ouij f S / 


-A 

ChaMmng* \ r ' ■< 
VII Mki a Dltl* \ 
r with m that If rH\ 




;/.4 


wacar wllfc m taat 
try uu tub* mi LWarbu Taalh 
ruta, yaaTI cm hack far mam 

umi tube— i§ cunts 
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The Nerves of a Nation 


Thi magnitude of our present 

S item Qf telephone communlci- 
m was beyond the thoughts of 
men fifty years ago. While at 
that time Bell, the inventor, had 
a prophetic vision of places and 
houses and factories connected 
by telephone, even he could not 
have foreseen the American city 
of skyscrapers with more tele¬ 
phones in one building than are 
to be found in many a foreign 
country. 

The massed multitudes of the 
modem city can no longer be 
served by wires strung in the air. 
We now have telephone cables 


no bigger than a man’s wrist 
each containing 2400 thr&Uikt 
wires, carrying beneath the city 
streets their millions of spoken 
messages. Long distance cables 
overhead and underground con¬ 
nect cities with one another by 
storm-proof conductors, now be¬ 
ing extended into a country-wide 
network. 

At the present rime nine-tenths 
of the 45 , 000,000 miles of tele¬ 
phone wire in the Bell System 
are in cable. The service of each 
telephone user has become more 
and more reliable with the exten¬ 
sion of this cable construction. 


Ambkican Telephone and Telegraph Company 
and Associated Companies 


BELL 



SYSTEM 


IM ITS SEMI-CENTENNIAL YEAR TUB BILL SYSTEM LOOKS FOR* 
WARD TO CONTINURD PROQRRSS IN TELEPHONE COMMUNICATION 



Radio Notes 


A Review and Commentary on the Progress in This Brandi, .0/ 
Rapid Communication 



A modem ifclp’i radio re c e i ver . Span tekelfte Jackets protect the eeiU of the 
S3. Nwilwrf’i r e cei v in g act. Note the flealWe wooden weaken which 1—elate 
the hlgh«f—gH|— ry wires —ed for plugging Into the J—ha on the panel hehlwil 
the op e rator. Each Jack corresponds to a different wavelength to which the 
traittalltcr can bo tuned 


Television Near Says Engineer 

Television Is within the grasp of research 
engineers and before a period of fire years 
has passed, It will be possible to equip 
transmitting and receiving stations so that 
listeners can see what Is transpiring before 
the microphone, according to Harry Sedan- 
water, chief engineer of stations WCY, KOA 
and KCO 

M Bul I do not believe we want to do both 
television and radio telephony almnitano* 
oualy” Mr. Seden water told the Radio Gob 
of America *Tf a story Is skilfully told 
or a musical program is slrfUuQy presented, 
the entire performance la much more beaoti- 
ful if the actual scenes and the appearance 
of the artists are left to the imagination, so 
tho listener can form hit own pleasing pio- 
ture of the heroine and the most vfUalnoo* 
looking scoundrel, and Dot have the appetite 
types appear because the personalities were 
bast suited by voice characteristics for a 
particular part " 


found that there U a change In oondfttkms 
from January to February In the atndy 
of January reports. It was dtsoovemd that 
most of the bad fading was found In t 
definite region between 200 and 400 miles 
from the transmitter The February reports 
Indicated that equally bad fading oc cu rred 
at all distances beyond 200 miles and was 
not confined to any particular aone. Ten 
percent of the report! record bad fading, 
35 percent alight fading and 55 percent no 
fading. 

It aoemt that radio reception everywhere 
Is poorer la February than in January and 
the engineers believe this due to some 
change In the upper atmosphere mther than 
a change in weather conditions along the 
surface of the earth. 


Split-Wave Theory 

Data secured and oompilad by the en¬ 
gineers at WGY prove the theory that rwflo 
waves spilt into a ground and ricy wave In 


Receiving Licenses for Bay City 

An ordinance to regulate the operation of 
radio receivers has been passed by Bay 
Gty, Michigan. It provides that no cl then 
can operate a receiver without a license, the 
fee for which is two dollars. Violations are 
punishable by s fine of not In excess of one 
hundred dollars and Imprisonment for thros 
months or either A third violation brings 
about a revocation of the license. 


Weather and Fading 

Hertzian wave propagation tests con¬ 
ducted by the Genoa] Electric Company at 
Sc hence tidy. New York, with the oo u pcm* 
lion of radio fans in various sections of the 
United States, revealed that barometric pres* 
ran and weather have only s minor in¬ 
fluence upon broadcasting. However, the 
data show that signals received at short dis¬ 
tances are stronger when they have come 
through a region of even pressure, than 
when they have traveled from a hid 1 to * 
low pressure area or vice versa. Af dis¬ 
tances of more than 400 miles tbs ooaditioflt 
along the surface of the earth seam to haw 
little if any dfeet 

la denaaoHon with the iwttbtr lefts, «b 
serrations were made on Mhg aad k was 


According to the apUt-wave theory, one wave 
passe* along the ground and Aha other traw* 
da 100 miles or so above tbs surface of the 
earth where It is reflected book by a semb 
conducting surface In the up per atmosphere. 
The ground wave weakens rapidly aad be¬ 
comes negligible about 200 mttga from the 
broadcasting station. Reception at greater 
dlstanoea is due entirely to the shy wave. 


Exclusive Radio Shop Doomed, 
Sap Rrtsfler 

Excuwvc radio mores will be a thing if 
the past within a year or two is the ojrisloo 
af J. W Griffin* President of one eC New 
York’s largest odnda radio retail or gan * 
tatlona. 


In an address befdto the Radio !_ 

men* Association, be said, "TU* 
because during the last three p 
sonal nature of radio has beoort 

more marked. The season** has ,_ 

■hotter at both ends, and the break Bmp* 
the month* of good btarfaeae gad ted M> 
nem mote and art sharply defend, the 
i as « hodten prtkWy begins 

S 4 ttm Oetoter 12. and It 
efl ffished by St Patriotfi 


la pretty naari^i 
IMr. Ifcwfc 17. 
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"XfcMMh bdbMM in bt nkti fat* 
ihfeo few sfr fa tfa fa sWw I Hiatt pitt for 
the fogr,* add Mr, GtSis* *W addad »s the 
small safes that aw ba shad eat d pettabfe 
•eta'amd aoofamriss during the summer. 
Bit this U an hamanao ma» of spaoa faoti- 
ftCaa tad aosrgy (faring the toner, which 
thoold certgfaiy he l^pUal to some good 
rur po a a * • 

Mt^OrffaynM that the successful dealer* 
of 4a fattSgiSB hasdfa mom other ttaea 
of fatfafaMlKprlifeh vd|I fad a d—ttl 
fna March la Oetohcr^ 


ttranow ffflEAF and the radle hwadoaat 
fag activities of the ANrican Th to phoae 
aid Ifa fa t Company are no* known at 
*t)e waadjiawing Company of America.” 
The raaedi for the incorporation* it wn an- 
nocaasd, fa that the radio problem differ 
from tfapee at regular telephone operation 
and can therefore be more effectively 
handfed by a separate organisation. 


asAcr 


Free fat 


Ttft United Siatea mdfeewnpaaa >Uttona 
furnish bearing* to mariner* fro* of chart*. 
The BritUh charge 91.25 a bearing} France, 
IlffD and Sweden, 91.30. The United State* 
Navy oompa** stations furniahed 12M06 
bs* rings during tha hut flaoal year. 


May DfecooHnae Standard Tegtf 

fn Burses of Standard* 1* cooaJdering 
the termination of the broadcasting of stand 
ard frequency signals, partly because of 
the Increasing use of piezo oscillators and 
the wide availability of reliable testing ser- 
rices at a number of laboratories that do 
commercial testing of frequency meters. 
The plem crystals hold the station on its 
exact wavelength. 

Radio I mraai e i Current 
Consumption 

DcvxLOraxNT of radio receivers which 
dbpeaaa with balieries and employ the 
house lighting current, together with the 
fact that broadcast entertainment keep* 
people at borne, fa resulting In larger con¬ 
sumption of electricity, according to David 
Sarnoff. VbfrPnwident and General Man¬ 
ager of t^e Radio Corporation of America. 

“The types of broadcast re ce ivers which 
now operate completely from the lighting 
circuit require up to 200 watts for their 
operation,** said Mr Sarnoff. “The numer¬ 
ous power accessories on the market require 
from seven to fifty watts. It la reasonable 
to assume that within the next throe or 
five yean, by far the larger percentage of 
broadcast receivers will draw their local 
source of energy from the lighting socket 
It fa estimated that the average of auch 
r e p airer s will confute energy at the rate of 
eight kilowatt-bourn a month. 

“Radio fa keeping the people at home. 
We have all known In a general way that 
tkla his resulted in larger monthly current 
hflfa" 


Princeton Station Talked with 
Hawaii 

Tag tamtam University Radio Gob's 
ttaastar transmitter has been heard In 
Tauloost, London, Cape Town and New 
flstfaad, and two-way eommuatoation was 
m ni Wished on one occasion with an ama¬ 
teur nation la Honolulu. Tha Princeton 
cattfa S ML 

At jibe highmlng of each oollage year a 
oaB fa mad* for me m bership la the radio 
dub-and all members of the undergraduate 

bWWr-<|wUfT._ 

SU Spot* Blimwl 
VMr far Aamien bmdeMfag tuttai 

were SaSrd in tngfand during the post year 
se mpat sd trith the teosrda of other seasons. 
Taraw* among tha theariaa advanced to 
met far a Unfa to Anutiu pressure 
fa wea rin g the **a fa that mm spa* afaet 



GRINDING 

Grinding plays a vital though 
unseen part in the building industry 
Alundum and Cry* to Ion abrasives, 
electric furnace materials produced 
through the medium of the giant 
hydro electric power plants of Niag¬ 
ara Falls, have a hand in the man¬ 
ufacture of practically every material 
that enters into modem building 
The structural steel that forms the 
very backbone of every large struc¬ 
ture is fashioned by rolls ground by 
Alundum grinding wheels 
Marble, granite and the other build- 
fag stones are coped and surfaced 
by Cryvtolon grinding wheels and 
pohshed by Alundum amative grain. 

Lumber is cut, planed and formed 
by saws and knives kept sharp by 
Alundum grinding wheels. 

Bright hardware and fixtures are 
buffed and plate glass is bevellad 
and polished by Alundum or Crys- 
tokm abrasive gram. 


REFRACTORIES 

Alundum and Crystolon abrasives 
are serving the building industry 
in the form of refractories In 
modem power plants Alundum and 
Crystolon bndcj, plates, blocks and 
cements give furnace linings that 
will stand up under the severe firing 
conditions of present practice 
Steel has its birth in fumicri 
lined with fused magnesia—another 
Norton electric furnace product In 
the laboratory, the steel is tested 
and analyzed with the aid of Alun¬ 
dum laboratory ware> 

Tile, terra eotta and porcelain 
sanitary ware are burned in kilns 
lined with Alundum or Crystolon 
bricks set up with Alundum cement 
Enameled pturtibmg ware is baked 
in kilns lined with Alundum muffles. 


NORTON COMPANY 

woin r. ' i i.k. mas>. 


NORTON FLOORS 

In the form of Norton Floors* 
Alundum abrasive enters directly 
into the building itself Alundum 
Tiles, Treads and Aggregates have 
made available to architects a walk¬ 
ing surface that is permanently 
ibp-proof and wear-resisting The 
various types of Norton Floors 
make it possible to select one that 
is suitable for any class of building 
construction 

There arc Alundum Aggregate 
Tiles and Treads and Ahindum 
Terrazzofor entrances, lobbies, mam 
stairways, elevator landings and other 
places where appearance is a factor 
as well as safety and durability 
For service quarters and secondary 
stairways there are the semi-vitreous 
Alundum Floor and Stair Tiles 
For washrooms and lavatories 
and similar places where the wnatl 
tiles are usually preferred there is 
Alundum Ceramic Mosaic Tile 


N ORTON 


Grinding Wheels 
Grinding Machines 


Refractories -Floor 
and Stair lUes 
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Motorists 
Carry a Basllnc 
Autowllae lo your 
car and safeguard 
your spare tire with 
Peftnteel Autow- 
loek. Both arc 
made of Yellow 
Strand. Ask your 
accessory dealer 


The ^iant steam shovel literally tfiuws lti 
way into compact earth, sand, fygvel, 
throwing the material behind it with 
almost human abandon and skill 

In most types of steam shovels, wire rope 
is the “moving factor'*—the conveyor of 
power from engine to business end 

For all kinds of heavy duty, Yellow Strand 
Wire Rope has no superior. Made of 
specially drawn imported wire, it is the 
pndc of a rope manufacturing firm that 
helped pioneer the industry. One strand 
is painted yellow for your protection 

This company also makes all standard 
grades of wire rope for all purposes. 

BRODERICK & BASCOM ROPE CO. 

*43 North Pint Stmt, St Lodi, Mo. 

fahnO(ifWlh ill i i 7tWa*mK 1 Nt«Y«rkClb 
Wmtm Afflcw S—MU A ri M U St Uab im Itattfa 

XctAwM Dodwi in off imdmtwiai tocaStka 


lfellow Strand 

WIRE ROPE 


A 500-watt eoBthaoaHmw transmitter operating mi wisingftha from 800 to 
700 meters serves as the voice of the Flettacr rotonUs ffifn Tufau 

of the set b ■eceaapHslied hy adjutliii the clips oo the spiral soil 



MALLEABLE 

CASTINGS 

Rough or Machined 

Ws specialize on machined 
malleable* In quantity pro¬ 
duction. Many users who 
operate large machine shops 
in connection with their 
business find It to their ad¬ 
vantage to buy of us Per¬ 
haps you could do likewise. 


Bbntoh Harbor Malleable 
Foundry Co. 

Benton Harbor Michigan 


Experimental and Model Work 

run Imumws »*4 nh# it — m— r . 

a*. 

Barzn.ht i87 Ufipoi St., m* m q? 


BO ILER preserver 

“UNI MOL" eli*rhle*Tlr perfect fe^nUr treatment. 
Our jmw p*muli 1*1 «m enrrocl method* of treatment 
tjwrfj on ® v * c * ow * UWroMaSTa Mua plant*. 

UrUoIMU Co. WCbr.N LU S A. 


the transmission. Scientists say that the 
urn spots cause electrical disturbances in the 
atmosphere, and they are looking forward 
with Imprest to observe the changes in con¬ 
ditions as the next maximum sun spot pe¬ 
riod approaches In 1928. 

Long DUtanm Goal 

A new 1 000-watt Western Electric broad¬ 
casting plant has born installed at Carers*. 
Venezuela. It is operated by the Empress 
Venezuelans Rarl lot el e phonic*. The call 
letters are AYRE and the wavelength 375 
meters. The aerial site Is at a high aid 
lode, which la expected to favor long dis¬ 
tance transmission. 

Standardising Equipment 

Standardization of radio equipment is 
being done by the radio section of the Asso¬ 
ciated Manufacturers of Electrical Supplies. 
This section is divided into numerous ap¬ 
paratus groups, each of whkh devotes its 
attention to some specific line of instru¬ 
ments, such as receiving sets, tubes and 
batteries The various committees develop 
standards for the instruments with which 
they are concerned, and when their stand 
■rds are completed they are submitted to the 
technical committee of the section, whkh 
studies them to make sore that they are 
consistent with the requirement* of the in 
doatry 

lip to the present time thirty-one radio 
standards have been approved and many 


others including radio symbols for nae In 
diagrams, are nearing completion. It Is 
expected that within a comparatively short 
time most of the radio equipment will bo 
standardised In this manner The work 
however, will undoubtedly continue indefin¬ 
itely because of the constant development in 
the science of radio comniunioat l o Q. 

Nentrodyne Uses Home Current 

A six tubs neulrodyne circuit designed to 
operate directly on the si terns dbg current 
uf house lighting mains, dispensing with 
all batteries has been Introduced by the 
l* a rod Radio Corporation. 

Three dials are employed for tuning as In 
iho case of the standard neulrodyne circuit*. 
Two a mall knobs are provided to regulate 
the volume. One of these intensity controls 
governs a scries condenser In the antenna 
circuit The function of this Is to aid in 
tuning in the lower wavelengths and to pre¬ 
vent overloading the detector The other 
volume regulator la a high-value variable 
resistance shunted acmes the secondary of 
the first audio amplifying transformer 

One 216-B vacuum tube serves as the 
reoiffier, three OX 112 Kibes art as the first 
and second radio-frequency amplifiers, and 
first audio-frequency amplifier. The detec¬ 
tor is a UV199 and the last audio amplifier 
is a 0X210 

No hum from the alternating current 
oould be noticed in the initial domonstra 
don, and when asked regarding the life of 


f. j 
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tbs tabes. B. F Mlessner. the engineer wbo 
designed the receiver, Hid that 1cm current 
la consumed by the tubes from the lighting 
circuit than tabes ordinarily consume from 
batteries, and for that reason longer life 
coaid be expected. 


Europe’* Stations Are Classified 

A new plan divides European broadcast¬ 
ing stations into two classes (1) Every 
country will receive one wavelength ex¬ 
clusive to Itself; hot in some cases a country 
may be given several of these exclusive 
channels, their needs being adjudged from 
the standpoint of population, geographical 
aroa or educational requirements. ( 2 ) 
Very low power stations, widely separated 
from each other, will work on exactly the 
same wavelength, without causing Inter¬ 
ference, either within the area which they 
are baih to serve or outside that area Two 
or more transmitters working on identical 
wavelengtha will be called “common wave¬ 
length** stations. % 


A Trickle Chargor 
A exuseka that supplies current Into a 
radio battery just fast enough to compensate 
for the energy drawn off and supplies that 
current while the radio set is In operation, 
has been developed by the General Electric 
Company It la known as a trickle charger 
The engineers of the smnpfhy contend 


that this device can be used twenty-four 
boors a day, as It does not disturb reception 
except an very sensitive sets. If the owner 
prefers to disconnect the charger during 
reception. It is merely necessary to pull out 
the plug which connects the device with the 
bouse lighting mains 
The charger has four Ups which pro¬ 
vide three different low rates and a one 
half-ampere boosting rate., so that the exart 
rate required for any particular receiver can 
be obtained The device drawa a slight 
amount of power from the line, only 14 
watts being taken from the low up and 
even with the boosting rate, the power con¬ 
sumed is but 27 watts. • 


50-146 Meter Stations 

Xjst of short wave stations of the United 
Slates and Hawaii between 50 and 146 


meters. 


Coil 

Station 

M fieri 

Power 

WBZ 

Springfield, Mao* 

50 

20KW 

WQN 

Rocky Point, N Y 

51J5 

2 DKW 

KDKA 

E. Pittsburgh, Pa 

58.79 

20 KW 

KDC 

Gasper, Wyo 

59 

500 W 

WRB 

Miami, Fla . 

. 68.4 

100 W 

WRP 

PJnccrevt, Fla. 

. 684 

5 W 

W1R 

New BrWk, N J 

74 

20 KW 

KJO 

Kahuku, Oahu 

90 

20KW 

KEL 

Bollnax, Cal 

95 

20 KW 

WGH 

Tockerton, N J 

.103 

20 KW 

WOY 

Springdale. Pa 

137 

100 W 



Vulca~lock 

Rubber locked to Metal 



Standard itatl pip* lined 
with Vulea Iocs rubber, 
also elbows, tees, valves 
*ad other Btiints, for 


service 


Goodrich Vuka - lock 
rubber liaise are la 
ice throoasost ‘ 

snaar 



I N this teat a strip of 
soft rubber 1 in. square 
was attached by a butt 
joint to a steel plate— 
the only connection be¬ 
tween rubber and metal 
being one square inch of 
“Vulca-locked” surface. 

The joint easily supports 
the weight of two men. 

♦ ♦ « 

“ Vulca-lock” is a new 
process of attaching soft 
rubber to metal —not 
glued or cemented but 
“locked" by vulcaniza¬ 
tion into the “pores" of 
the metal with a union 
that Is practically inte¬ 
gral. No hard rubber 
bond Is necessary. 

This opens up innumer¬ 
able opportunities to 
combine stability of metal with the 
corrosive and abrasive resisting prop¬ 
erties of soft rubber. 

Some of the successful applications 
are illustrated here. Write us for 
further information and quotations. 



THE B. F. GOODRICH COMPANY £? 


Goodrich A«norit*(yul- 

_JMts'vriith rubber 

coveting of ny thkfc- 


Ettabllihad 1870 



Akron, Ohio 


The Vulcn lock cover on 
fan hind** rotor* end 


Thooo sheet* may bo bent, 
ab*«r*d or punched oeie- 

qursd for lining ehn 
i hopper* or 
lounieo. 



A Process Developed and Perfected by 

Goodrich 
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They Can Now Be Equipped with “Pash” 

Even your best machines lack brains; someone has to 
push them. They need a man who’s bent on records 
for fast production and fine operating. Be he engineer 
or machine hand—he’s keen to beat his own best 
record, when running up the production on a 

COUNTER 


The Idrys Set Hack hrv- 
ulnttun Counter at right 
is lew than ■> rv Unit 
else The small Revolu¬ 
tion Counter behor to 
shown nenrty full rise. 


The Set-Back Revahtboo Counter above re¬ 
cords the output of (he larger marhswt where the rejohi- 
borts of a shaft record operetmu or output Counts ode for 
each resolutw, and sets back to zero from any figure by 
twang knob once round. Supplied wth from four to tea 
figure-wheels, as roo m e d . Price, wah four fig u res, as 
Matnud, $10.00 (subject to duccmt). 

The Small Revolution Counter at left records 

the otoput of souller nachaes where a dull rerolutioe 
aut riles aa opantna. Though lall. tha w fa ■ vary 
durable i as wechaaian wifl stand a verr high rate of 
■waL g asoaewfiv adaotod to hn. hS-nmai 

JShbTwiU mWwai^L Pnc, 824? 

7Wi a VEEDER to fit et)oy machine —and every need 
In production-getting Mec ha nical and Magnetic Counten — 
the Vender booklet rhotor them all It j yoar booklet write — 

The Veed* Mfg. Co., 





WDS 

PbttsvlUe* Pa.,...,, 

.137 

sore 

*LF 

WUsonvllie, Pa. ... 

.137 

now 

WBI 

FrackviBs, Pa 

.117 

sore 

WPH 

Williamsport, Pa..., 

137 

20OW 

WCJ 

Hazleton, Pa.. 

.137 

MOW 

WHO 

Allentown, Pa. 

.137 

now 

WAV 

Dearborn, Mich..., 

140 

500W 

WDY 

Iron M'taln* Miob... 

.140 

S00W 

WGF 

Flint, Mich. .... 

.140 

5Q0W 

KPG 

Quanah, Texas . 

240 

250W 

ICPP 

PYble—Okla., Texas 

.140 

MOW 

KPK 

Oklahoma City . 

140 

2S0W 

KFWS Br’aville, Tnu .. . 

140 

10W 

KFWR San Benito, Texas,». 

140 

low 

WDYC Detroit, Mich. .. . 

140 

500W 

WJBF 

Charleroi, Pa, . .. 

142 

100W 

WfcQ 

Baltimore, Md. 

143 

250W 

WJX 

Washington, D G. 

143 

SOW 

WJH 

Washington, D G 

.143, 

sow 

WEY 

Boston, Masa . . 

.146 

5W 

KVP 

Dallas, Texas . . . 

146 

100W 

KJA 

Pysht, Wash.. 

146 

5W 

KFZ 

Portable—CaL , 

.146 

SOW 

KCV 

Portable—Cal. 

.146 

50W 

KYX 

Portable—CaL .... 

146 

500W 

KM 

Portable—-Cal * .. 

146 

500W 

KJU 

Culver City, Cal 

146 

SOW 

KYY 

Los Angeles, CaL . 

146 

StoW 

KFV 

Portable—CaL . 

146 

300W 


Supports for Radio 

Elements of permanent support for 
broadcasting in the United States are be¬ 
coming dearly defined in several categories 
acoordlng to David Saraoff, Vice-President 
and General Manager of the Radio Corpora¬ 
tion of America. They are (1) Contri¬ 
butions from the radio industry for the 
maintenance of broadcasting, (2) Good¬ 
will and Indirect advertising over the air. 
(3) Organised educational support Including 
appropriations from Boards of Education 
and college endowments. (4) Organised 
social support Including endowments to 
promote public health and social service. 
(5) Community broadcasting by the Cham¬ 
ber of Commerce and other civic organiza¬ 
tions to .advertise the advantages of of ties 
and states. (6) Institutional broadcasting 
for developing the prestige of firms by mesne 
of high-class radio entertainment. 


Rpjft* Hftowi 8<MM 

Lin rnmmet and fall giU bring forth 
several radio shows, widely (BstHbotad ever 
the United States and Canada. Hers Is a 
ttsfe of them i 

August 2128—Annual Padfie Radio Ex¬ 
position, Exposition Auditorium, San Fran¬ 
cisco, California. 

September 15-17—Fifth National Radio 
Exposition, Gtand Central Palaoe, New 
York. 

September 13-18—Radio Manufacturers' 
Show, New Madison Square Garden, New 
York. 

September 13-18—Winnipeg Radio Show, 
Alexander Hotel* Winnipeg, 

September 27-October 2—National Radio 
Exposition, Chicago, Illinois. 

October 4-9—Pittsburgh Radio Show* 
Pittsburgh* Pennsylvania. 

October 4-9—Montreal Radio Show* Wind¬ 
sor Hotel, Montreal, Queboo, r 

October 1117 — Radio Nanufaotum/ 
Show, Coliseum, Chicago, Illinois. 

October 25-35—Seoond annual India nap- 
oils Radio Exposition, State Fair Grounds* 
IndlanapbBs* Indians 

October 2545—RtdU Show, Coltsetnb, To¬ 
ronto, Ontario* Canada. 


Pictures Travel on Long Waves 

UnoADCABT listeners need have no fear 
that Iranaatlantlo radiophotograph transmis¬ 
sion will intermingle with their musical 
programs. The pictures travel Ott wave¬ 
lengths higher than 10,000 meten, while 
broadcasting sthtlons operate between 200 
and 550 meters. If It wore possible for a 
broadcast receiver to tune in the pictures 
they would sound like dots and dasfads. In 
the transmission of cheeks It would be dif¬ 
ficult to dbdnguish between a dollar and a 
million dollars aa far as the sound Is con¬ 
cerned. 


Time, Day and Date 1 

Station KGO, Oakland, California, signs- 
off with the time, day and date because of 
requests from listeners In the mountain and 
desert regions, who lose track of time. 






























Aa ilrphai tUdlaf down a steep Mth with I la loafUadiial ftxb borlsoatali an 
Ideal t l k oa of leading Hi a restricted field, If only control ran be maintained 
wkea the wing la at sack a large angle to the flight path 


The TrIUm# Airplane 

T HE slower tbe loading speed of an air¬ 
plane, the shorter will be the landing 
ran, and the leas the chance of disaster In 
aa imperfect landing, or one made In rough 
ground. Unfortunately, even with a low 
landing speed, the pilot may have to make 
a long glide serosa tbe airdrome until be 
gets Us machine In position for perfect 
three-point contact, tbs front wheels arid tbe 
tall skid touching simultaneously In a 
small field, or one surrounded by obstacles, 
there arises the problem of losing altitude 
without covering too great a distance in a 
horiamtal direction. Pilots often resort to 


such devices an aide-slipping Into the field 
or “fiah tailing,” a peculiar maneuver in 
which the pilot swings the tall of hla plane 
from aide to side. These maneuvers are 
not free from objection The pilot must 
bo able to Ume the recovery from such 
maneuvers very accurately and an element 
of danger Is always present 
In a rest rioted field therefore. It would 
be desirable to be able to glide In on a 
steep path—« aa to lose altitude without 
going forward too much. But this does 
not mean that the pilot should glide steeply 
with the note of his machine down He 
should glide steeply but with the axis of 


Plylock-built trunks 
—for instance 

Whan you boy a trunk you upset two things—strength fin 


binding, and spotting In the i 


[ body and interior fittings. 



Plylock is tha ideal trunk material—inexpensive enough for use 
in the modest locker trunk and fine enough for the best ward* 
robe trunks and ocher fine examples of the trunk-maker's art. 

When you buy a trunk ask If U la constructed of genuine Ply- 


veneers, permanently welded together with genuine Plylock 
cement. Plylock excels any known soft wood In its strength 
and ability to withstand shock and resist rupture—most detin 
able properties In materials for trunk construction. 

Manufacturers of automobile bodies, of cabinets, of phono* 
graph end radio cabinets, shelving, pan eling, doors, toys and 
povslriw, desks and fiimituis and Innumerable other artidww 
are uahag Ptylock In place of lumber or ordinary veneers. 

Write for a copy of “The Pictured Story of Ptylock” and foil 
information about this product. Samples wilt be gladly sent 
for experimental work at your own plant. Our research de¬ 
partment Is at your service. 

PORTLAND MANUFACTURING CO . PORTLAND, OREGON 
P | y —d i m Iot for 27 jvn. 

PLYLOCK 

'Wbodthaft tfronffr than wood 


Send for Ala Book— 
Your copy of ‘Tbi Pic* 
lured Story of Ptylock" 
Is ready Writs fork. 



S-ply Plylock cm swsy ts riww coo- 
straetka. Plylock Is regularly mads 
IsJsadfyUm of fiamDoagUa Fir 
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To buy a wbotsnhnl Stewnrt Fence gel 
Ihe benefit of ib goer ding protection id 
prevention petty theft ua other deprs- 
dahoM about your factory or pay as much 
or more through loon and still have noth- 
mg for your outlay, except a continuance 
of this annoyance and expense 

.SkrtKS 

Wide choice of designs of Iron Fence or 
Chainhnk Fence galvanized after weaving, 
allows the selection of just what suits your 


Front view of Captain Hill's wonderful tailleaa airplane 


Ivft as quota you oo your raqureaeats. 

Thi stcwakt Ikow Wo m Compact 


'*71* ffWtTe Gwtaf frsn Fmtt MUW* M 





“WONDW - CeU Pipe and ToUnc Bondars 
Do Not Crock. Flatten or Crimp tke Pipe 
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Vt\ 0 lo £» „i HOME 


IUk«$ 7 StWMk«(k 
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Manufacturing' 

Machinists 

ENGINEERS 

EAST READING; PA 


the machine almost horizontal The chance 
of a nose crash then would be very slight 

Such • glide It theoretically possible with 
almost any machine flying at a large angle 
of attack to the path, in a so-called “stalled” 
condition as Indicated in the diagram. Un 
fortunately In “stallfd" flight* there la aerl 
oua danger of Insa of control 

British statistics Indicate that in the last 
few yean, more than two-thirda of the fatal 
accidents have been associated with such 
loss of control 

Within llw ordinary range of flight angles, 
the lift Increases as the angle between the 
wing and the line of the wind increases. 
Any loss of speed is compensated for by 
an increase in this angle But if this angle 
becomes too largo, we reach a “atolled" 
condition, when further increase of the 
angle actually means loss of lift, and a 
violent drop of the airplane, which gives 
a flier the same painful sensation as i too 
rapidly dropping elevator The drag also 
increases rapidly and slows up the machine 
At the same time the center of pressure 
moves back violently, and the machine tends 
U> go down by the nose. 

At the shot time, in the stalled condi¬ 
tion the ailerons become largely Inoperative, 
and when used to right a roll, tend to turn 
the machine off Its path 

In a “stall," accompanied by a slight 
roll, this combination of unfortunate clr 
ruinstances very frequently acts to produce 
a spinning nose-dive. In which the machine 
glides steeply to earth, while spinning round 
and round about an axis which Is nearly 
its longitudinal axis. 

Every good pilot knows how to recover 
from a “stall spin." tie depresses hit ele¬ 
vators so as to diminish the angle of Jnrl 
dome on the wing and diminish the “sullml 
condition," puls his aileron and rudder oon 
trol in neutral and wails. Given suflkient 
height above die ground, the recovery of 
normal flight attitude is bound to follow 
but If the height la Insufficient, a bad crash 
may result. 

A great advance in safety would follow 
if a machine could be designed which could 


be “unatalled" at will and In which all 
tendency to “spinning” would be burned! 
ately checked. 

This long and perhaps tedious preamble 
Is necessary, if tin full significance of the 
Hill Tailless Airplane la to be appreciated 

The tailleaa airplane Is not entirely novel 
In its conception. The Bu rg ea s Dunne, 
flown In the United States before the war, 
had swept back wings with the controls at 
ibe end of the tips and no fuselage. 

Strictly speaking, the HU1 Pterodactyl is 
not a tailless airplane at all Rather, the 
tail his been attached at the end of heavily 
■wept hack wings, and the projected 
length remains practically the same as In a 
conventional airplane 

We show a diagrammatic sketch of this 
Interesting machine and a photograph of tlie 
plane In the hangar 

The wlhg is not only swept back, hot 
also tapered In plan form The trailing 
edge of the wing is turned up, and at the 
same time its angle of Incidence is dimin¬ 
ished as compared with the central portions 
of the wing, or la “washed out** in airplane 
terminology 

The turning up of the trailing edge ii 
combination with the washout produces a 
constant center of pressure. In other words 
the violent tendency for the plane to nose¬ 
dive at the “stair largely disappears. 

At the end of the fixed portion of the 
wing are placed two “controllers,” sym¬ 
metrically double cambered surfaces, bal 
anced about their hinges. When depressed 
or raised simultaneously, the controllers act 
as elevators, and even though not at the end 
of the tail, they are far back from the center 
of gravity of the plane, and therefore have 
a powerful leverage. When used dlfferen 
tialiy, one turned up, and the other turned 
down, they act like ailerons. 

Since the center of pressure on the wings 
is stationary. It always coincides with the 
center of gravity Therefore, no force is 
normally required on the controllers to 
“trim" the ship and the controllers can be 
so adjusted that they always lie neutrally 
in the wind 



A new tank ear for tarrying ketlara gas. Tbs three large cylinders a nnu l 
andcr 2,000 pounds per square (nek premie, which, when trp n a d nd in 
pboric pressure, occupy 205,000 ank l e fee* 


Are you interested in a dignified 
profitable way of making money— 
spare time or full time, u you 
wish? 

An opportunity for you lies in 
representing the Scientific American 
in your community 

With its entry into its own new 
building and enlarging its facilities 
for giving the public the best acton* 
tific and industrial magazine in the 
world, the Scientific American has 
worked out an attractive plan for 
men and women who get subscript 
tions 

Write to the Circulation Man* 
ager asking for the liberal terms and 
special offers to regis ter ed agents. 
He will give you full information 
which you will find mighty interest* 
ing Address 

Circulation Manager 

SCIENTIFIC AMERICAN 

Scientific American Building 
24*26 West 40th Street 
New York City 
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Heating 
Ventilating 
Mechanical- 
Draft 
Etpapmeui 


With a conventional machine, when the 
wing b “■tailed," the stabiliser It also at a 
large angle to the wind, and the elevator* 
become inoperative ju*t when their help 
14 most required 

Further we have tern that the ailerons 
at the “amlled” condition tend to spin the 
airplane. In the Hill Pterodactyl , Binre the 
controller* are always neutral they never 
loae their restoring power, and the resis¬ 
tance of the turned down “controller* 1 U 
equal to the resistance of the turned up 
"controUCr.” AU tendency to spin is thus 
avoided. 

As regards other features of the eitra* 
ordinary craft, the usuai fin and rudder 
have been replaced by two rudder* placed 
at the point of attachment of the struts to 
the wings, and below the wings. Two fiua 
are placed above the wing at the end of 
the fixed portion. 

The body which has to carry no tail or 
tad skid loads, can be nude very light and 
la actually built up of light balsa ply wood, 
in the absence of a tail-skid, the landing 
gear has three wheels, with the rear wheel 
tarried on a fork and supplied with a lock 
lag gear which acts as a brake. Owing to 
the short w h ee l base, the machine pitches 
while on the ground and seems to he In 
danger of turning over Aa there is no 
fuselage, the plane ta very conveniently ar¬ 
ranged as a pusher, without the necessity 
of raising the thrust line for above the top 
of the fuselage. The Pterodactyl la equipped 
with a Bristol Cherub engine of 22 horse¬ 
power It has an overall span of 45 feet, 
the area of the main planes is 223 square 
fret, that of the controllers 55 square feet, 
and that of the two rudders 13 square feet 
The weight empty la 458 pounds and with 
gas. oil and pilot the weight la 658 pounds. 
The lop speed is 70 miles per hour, and 
the minimum speed approximately 28 miles 
per bbur As fir as structural weight or 
performance goes, the tailleaa airplane docs 
not seem to be superior to the ordinary light 
airplane. 

The real interest of the Pterodactyl lies 
In Ha wonderful flying properties. 

The wimKIm, while having a definite mini¬ 
mum speed, has no apparent stalling point 
It can glide down on a path of 45 degrees 
and yet maintain Its axis horizontal It can 
fly stalled and porn Instantaneously to flight 
below the critical angle of Incidence ft 
ran, at the slowest flying speeds, meet any 
laurel* disturbance with ease and avoid the 
dreaded anlnnln nose dive. 

m*Be it Ja not at all probable that air 
planes will henceforth be built in this toil¬ 
less (addon, it is quite certain that the 
flying characuristlos ef the HlQ Ptarodactyl 
tri& be carefully studied, and these new 
se r edy nam io principles applied to more eon- 
vsmloeal types of machines. 


T HE snle source of supply of helium in 
the United Stain is at present at Fort 
Worth, Texas, many miles from the airship 
wt a lions st Scott Field, Illinois, and Lake- 
hunt, New Jersey The problem of supply 
mg the vast quantities of helium required 
In operations is accordingly a difficult one 
At the request of the Array Air Service the 
Bethlehem Steel Company has constructed 
a spe< lal gas-carrying mill This unit is in 
the form of a tank car composed of three 
Urge cylinders. The three cylinders will 
carry 205.UUO cubic feel of helium at a 
pressure of 2.000 pounds per square imh 
Before the development of this lank car, 
the hilium gas was carried in small cylin¬ 
ders, 1,200 of which were necessary to in 
flsto an airship of 210.000 cubic feet ca 
pacify. In emptying tho small cylinders 
about 15 percent of the gas was lost through 
leakage 

The development of the Urge tanks not 
only reduces this waste, but cuts down the 
work involved in upping a multiplicity of 
■mall cylinders. 

A Recording Com pug 

T HE Engineering Division of the Army 
Alt Service has recently perfected a 
device which records on a paper chart, by 
means of pen and Ink, all the various com 
pas* directions which in airplane inay make 
in flight, no matter how intricate the varia 
turns fa direction may be In a recent 
flight made from McCook Field. Dayton. 
Ohio, to Eaton, Pennsylvania, and then hock 
to Dayton, the device recorded tho direction 
of route throughout the trip with complete 
accuracy As far as we know this Is the 
first recording com pans ever constructed and 
it may have Important applications in cliart 
ing airways. 

Wo illustrate various parts of the device, 
the chart which revolves by clockwork, the 
driving motor which actuates the pen, the re¬ 
versing, follow up motor, relays and so forth. 

Unfortunately the full details of the do- 
vice have not aa yet been disclosed. We can 
make shrewd guesses only 
The compose, preferably of the earth In 
ductor type, is placed at the tall end of the 
fuselage where It 1* free from disturbing 
ma^aeilc fields. An electrical contact de¬ 
vice works with the compass In such manner 
that as long aa the airplane is beading doe 
north, contact is broken When the air 
plane deviates from true north, contact la 
established, and the driving motor sets the 
recording pen In motion. But If the during 
motor were-to continue Indefinitely at work 
the pen would end by marking an enormous 
deviation from the north. We imagine that 
dmuhaiMotialy with the movement of the 
driving motor and the pen, the ravening. 



After all-no 
product is 

better thanthe 
organization 
behind it - 

American Blower Company Detroit U SA 


Photograph Shows Largo Disc Fan for I/m on Cooling Towers 
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Protect Your Truck and 

Load with Double Cushions 

Firestone Engineers developed the Double 
Cushion Tire to give load protection with mile¬ 
age to trucks carrying fragile loads. 

Double Cushion Tires have on extra high 
tread of shock-absorbing rubber with a center 
cavity that increases its natural cushioning 
qualities. The large volume of rubber gives long 
mileage, while the center cavity and side podkets 
distribute the weight over the entire base width 
—insuring not only even wear, but reduces 
heat, on additional factor that odds longer life 
to this tire. 

See the nearest Firestone dealer Whether 
you require cushion traction and mileage, he 
hoa a Firestone tire engineered for every rood,* 
load and condition of service. See him. W9&K 

MOST MILES PER DOLLAR 

Tirestone 

DOUBLE CUSHION TRUCK TIKES 


RICANS SHOULD PRODUCE THEIR OWN RUBBER4 



CHEMISTS 





GEARS 

All Mlm4o*»«U 
iUmimmimIihIkIm 


Writ* far QfttaloiwSO 

CECA9 OBO Oil MD 


; Profit by this 
Suggestion 

B EFORE investing your surplus fund*, 
tike the precaution of seeking (he 
I expert and conservative advice of thi 
Investment Houses and banker* repre¬ 
sented In rhe Financial Section of Harper* 

I Magazine. 

Eliminate the Loss 
in Investment* 

For after all good Inveoment opportune 
: ties predominate Caution, Care, 
Investigation will reveal safe and profit¬ 
able cnannels for yarur surplus fund*. 

The Financial Ankle that appears In 
Isllkst at Hmrpm Meflntbw win 
help solve your Investment problems. 

Harpers 

MAC ArZ I N E 

4* Cut 33rd few. Not York. It Y 


WANTED 

PATENTED SPECIALTIES 


IVftfre article, which urn be scanned from sheet iffll I 
,<nd p?ruinin* u» automotive. radio or hAirlwan III nr* | 
If sttitciivs to u* * 111 citlvr bur outrifbt or ask uti. 
factory rurally ■rr.m^Dcnt Send fun mfonutiao and 
drav tag Over fprty ye«r» In buriftew 

The otto KoraosLow Mpa ca 

| SWO Peebfam At* CWnbsi OUe 


PATENTS 

TRADEMARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO. 

PATENT ATTORNEYS 

Aaxfatrfsbic* itywttK (he Scbutfc America* 

WOOL WORTH BLDG. - 2U Breedwiy RY C 
SCIENTIFIC AMER. BLDG WedUnpton D CL 
TOWER BUILDING - - . Chicago, til 

HOBART BUILDING . Ban Fnhekco, Cel 
VAN NUYS BU1LDWO . Lea Aapsles. CsL 

Books sod Information on Fstente 
and Ttsd^Msrin by Request. 

Amorists* In All P w t l pi Counnim. 
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A prbe-wtnniiig design for an “artificial” m e tro po l itan flying field 


follow-up motor changes the position of 
electrical contact, so that when the driving 
motor has displaced ihc pen to an amount 
corresponding to thr route deviation, con 
tact is again broken and the movement 
ceases. Perhaps our readers may find an 
even more plausible explanation. 

The Metropolitan Flying Field 

N OW that commercial air transport Is 
Miming rapidly Into being, the question 
of flying fields, readily accessible to city 
centers, becomes of paramount importance 
Good flying fields are apt fo be either pro¬ 
hibitive In cost, too far from the center of a 
tily or else, if well within city limits, to 
have poor approaches. Hence the offer uf a 
prise of one hundred dollars to the students 
of the Beaux Arts Institute of New York for 
the best plan of an M artificlar metropolitan 
flying terminal 

While Messrs. Brainerd and Hsmmarberg 
obtained only second prise, their design la a 
most Interesting ope It provides for a huge 
nl cel structure to be creeled over steamship 
piers or railroad yards, suftdently high to 
minimise approach dangers, and 1,000 feet 
square, providing ample alighting and get 
away space for a modern plane The struc 
lure would be provided with two levels, an 
upper level for flying operations, and a lower 
level for repair shops, gasoline filling ala 
lions, waiting rooms, etcetera, The lower 
level is to be provided with a cantilever ex 
tension lo serve as a safety cage in case of 
mlslapding. Specially designed lifts are to 
be provided for transferring planes from the 
landing deck to the service level. Many 
problems that would tax the ingenuity of 
inventors and engineers to the full remain to 
be solved Jo connection with a structure *of 
this kind. But there is nothing fantastic or 
insuperable in these Ideas. 

It is estimated by experts that such a 
platform oould handle 30,000 planes a year, 
which should be toSdeat for some time to 
comet 

A Projected Transatlantic Flight 

T HE recent spectacular flights over the 
North Holt have their value as a general 
stimulus to aeronautical Interest But a 
flight across the Atlantic, non-slop from New 
York to Paris. planned to take place this 
summer, may have consequences of a mors 
practical character The “Argonauts" a group 
of sport loving American business men, or* 
gjnitnd by Colonel H. E. Hammy, com¬ 
mander of the Fhm Pursuit Squadron during 
the war. Is financing the flight hi gen erous 
fashieh, aufictatt to provide a really fR* 


cellent plane, every special device that 
science has developed for purposes of navi¬ 
gation. and the bent possible personnel oh 
tamable 

The plane is being built by Igor I 
Sikorsky a native of Russia, who buOt his 
first plane in 1910 and has since had a 
career of unbroken sneoesa with^ multi 
motored plane* as his specialty A gentle¬ 
man of the old school, Mr Sikorsky 
combines with real technical knowledge, a 
skill in piloting and a practical knowledge 
of flying operations. The man who Is to 
take command of the plane is Rrnf Fonck. 
French “ace of aces,** who has nearly a hun¬ 
dred plane* lo his credit In tha great war. 
Alert, determined, coolheaded, a first-da** 
engineer as well a* a pilot, Fonck Is Just 
the man to add another laurel to his crown 
by such a flight 
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Captain Rend Fonck, of the Frank 
Amy Air Sanies, hero of a kutM 
air battles, who b to pilot the 5-35 In 
ha projected non-stop flight from New 
York City t* Faria 

That the expedition is not wholly dfr* 
pendent on European talent b gratifying. 
The plane b being tafit on Load Island and 
the navigator and radio operator or assis¬ 
tant pilot are both to be former American 
navy men. 

Tbs route has been moat carefully ptaueit’ 
The length of the flight b Utt alias from 
Roosevelt Field, Weatbary, Loqf Island, to 
La floraget, the great airdrome j*rt ehftrid* 
Petit. If all goes well thb dbtaaoe is to 
be covered in SB hoar* at an average tptal 
of orar a hohdrad uribs *n boor, lb 
plaa is to bavo Iwwtih Field 1r ike 
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5J& at- ib t plm b cattail uotulvely, at 
5 e'cbcfc lb tbfl eroMog, what tbe air it 
calm* aall vm New York Chy, up to 
baman *o4 ty alaag the coast by night 
when the lancet of head wind* are alight 
The frequent beacon* will provide night 
landnark* which would be absent over the 
North Atlantic, flw oourae la then u> Hall* 
flit Cape Breton and Cape BonarUta, end 
the avUton will bid the continent goodbye 
at 1 Newfoundland The S-35 will then fly 
along a great circle, the shorten path be¬ 
tween two point* on the earth’s surface and 
coincident with the great steamship lane of 
the North Atlantic, After pawing over the 
southeast tip of the ooart ef Ireland, Corn¬ 
wall. Cherbourg and Havre, the 5*35 Is 
scheduled to rea ch Paris at 11 o'clock of the 
morning of the second day 

The great, technical difficulty In the de¬ 
sign of the plane was the provision of suffi¬ 
cient gasoline for the 36 hours of projected 
flight, with sufficient reserve for untoward 
winds and other difficulties. The actual 
load of gasoline and oil provided la the 
hug* tanka is 15^00 pounds or approxl 
putffljr 3fS0O gallons. Tills Is perhaps the 
lafgaat W»ouat of fusil carried aloft at spy 
tigm in £ heavier than-alr craft of any type. 

X/nfbrtenstoly In the airplane. It Is not 
sufficient to Increase the tank capacity to get 
gtpater flying range. The gmsa weight of 
the plane la severely restricted Fndlrw 
cffioulatlon and Innumerable changes In 
Jnftlal design yrere necessary before ibe 
problem of transporting this huge quantity 
of gas Was solved The solution was finally 
reached by refinement of structure, so that 
with adequate structural safety, the 5-35, 
with a gross weight of 24.000 pounds, only 
weighs 8,000 pounds empty of gas, oil and 
crpw; and by the bold conception of loading 
thp wings to their utmost capacity at the 
ntfrt of the flight The average mall plane 
Is'loaded to 10 pounds per square foot of 
Its wing tree The S-35 when it leaves 
Roosevelt Field will carry the unprecedented 
load of 21.85 pounds per square foot As 
fuel is consumed on the long journey this 
overload will gradually disappear But at 
the moment of departure, the plane will 
liive to make an exceptionally long run 
and attain a far greurer speed than Is neces- 
wry with other modern airplane*. The get 


away wfll provide an anxious moment fur 
the pilot Sikorsky and hie associate an 
glnesrs wUI heave a sigh of relief when 
Fonck baa reached a rcaronablc altitude 
and flown Ms heavily loaded plane safely 
in the direction of Manhattan. 

Throughout the journey, the pilot will 
watch his fuel gages carefully and compare 
them with the distance shown on his air¬ 
speed recorder, which replaces In the sir 
the log of a seagoing marl Careful cal 
culation has determined that the best 
oconomy of the flight la lo start with all 
motors In action, then to ohange to the two 
outboard motors M the load lighten*, and 
subsequently throttle down the two motors 
still being used 

One of the Interesting technical points 
of the plane is that while heavily overloaded 
for this particular trip, It is in reality a 
practical passenger plane, which under 
normal clrcumsUnoes can provide a pa* 
srnger capacity of twelve In a comfortable 
cabin, or a freight capacity of 450 cubic 
fret It can carry this load at a speed of 
approximately 140 mile* per hour, which I* 
perhaps the greatest speed ever planned for 
a pawenger plane With a span of 101 
feet for the upper wing, 76 feet for the 
lower plane and a total area of 1095 square 
feet, the 5-35 Is built entirely of metal 
Duralumin “I** sections and angles are used 
with the fabric cover as the only ram-melallii 
material entering Into the structure The 
plane as built for s record flight, will be 
entirely serviceable in commercial aviation 

Special precautions for a forced landing 
in mid-ocean have been carefully provided 
but the greatest precaution against a forced 
landing 1* In th« reliable power plant It 
has been sought to attain such reliability 
In a number nf ways For example the fuel 
feed to the motor* is by gravity from central 
gravity tanks containing four hours fuel 
supply The use of air-cooled air engine* 
eliminates the trouble* of water-cooling 
which are responsible, as a rule, for the 
majority of power plant (allures The pow¬ 
erful Bristol Jupiter engine* of 425 horse 
power each, are as reliable a type of 
aircraft engine os we have today and have 
passed the severest endurance test*. By 
far the greatest measure of security He* in 
the employment of three engines. Mr 



The rwaq hlwiw if ths cffila U tkt 5-55 wffih Ha wM *lffi tr—aa *f 4artl» 
wffi ffimijh Tha will frum eft the ft op wyht i flw rtr u Uwr a of 

da irflgf talk y«i iffil tha aatwaffi af a staffte ware or wftro fai da mhtn 
v ~ Aft di r mpt la da jaaf lmffiai to da pilot** ooc kyk 


Steel Sheets that Resist Rust! 

I- ■ ■ ■ 

T HE destructive enemy of sheet metal is rwl. An alloy of 
copper gives to Steel Sheets and Tin Plates the highest de* 

I gree of resistance to rust and corrosion. Keystone Copper 
Steel gives maximum endurance—a fact proved by actual time 
and weather tests. Demand Keystone quality for lasting service. 



Annum 


Apollo 

BEST BLOOM A GALVANIZED SHEETS 
APOLLO-KEYSTONE Copper Steel GALVANIZED SHEETS 
CULVERT, FLUME AND TANK STOCK 
FORMED ROOFING PRODUCTS 

Black Sheets for all Purposes 

AUTOMOBILE SHEETS—ELECTRICAL SHEETS 
DEEP DRAWING AND STAMPING STOCK 
TIN AND TERNE PLATES 


Apollo Galvanized Sheets, made continuously since 1884, are 
the best known Galvanized Sheets produced An additional 
factor for permanence has been added in Apollo-Kcyitone 
(trade by the use of Keystone Copper Steel for the base metal. 
This copper-steel alloy is particularly adapted for roofing, 
siding, gutters, spouting, flumes, culverts, tanks, and all sheet 
metal work requiring highest rust-reaistance. Keystone quality 
demonstrated its excellence in service tests of American Society 
for Testing Material*, Gould you ask for more thorough or 
impartial proof? Sold by leading metal merchants We shall be 
pleased to assist the trades in the solution of problems involving 
the use of Sheet and Tin Mill Products Send for tacts booklet. 


Sheet ofltiU‘Products 

Mash Shoot* for *!!■■>*>—. Apollo 
«*i Apollo-K c 7 «om Copper ftasl 0*1 
nalHd tfhoou. Ooivsftaa* Task Stock, 
romed Booflu m 4 SlAU* frodwu. 
Spool ai Bhoottfor Staaplas. Avtawv 
Bb uW *. au > — o»A 
g**a*Hb*o4a.B*rr*l a*4KoaStoek,ote 



t&iru&ttill ‘Products 

Aorriou Coho aa4 Amorloao Ohmal 
BrtaSt Tl* Piotm. Topn»n Tlo. iMrl 
(W OM MjW «*4 AmtIoh KuMUald 
UooAa* Torso Flat**, Ml tLooAi* Tlo 
Plaloo. Black Flolo for all porpomoi 
KoomIIbs SUM*. fHarm Mpo ud W 
ho* Stock, ■por>UIStaaplaff8ta*fc ru- 


American Sheet and Tin Plate Company 

1 General Offices: Frick Building, Pittsburgh, Pa 


OkXmm OlMfoaoU Uw 
■sport Hoc 
halo Of t Iimmiaim 


■ Dtsrsirr mu* Orwrssi ■■ ■ ■ ■ ■ ■■■■■ ■■ 1 " 

ar DouoH Mow Ortoaaa Bow York FXLlaAoloUo Plttmupk 8 *.UmU 
1 — 1 4*11 ma Dnrtt Statm avast nonou Oo., Mow York Oily 
XhKTTMD mm fcm Psoboots Oo., Saw fnrt aa . Ls* Aaialaa. ForiloaA fUanls 
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NEW WORLDS 
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isyt now ■•rtda-ntw Manila* 

of Hoovon and Karlh Own a 
Genuine IMPORTED “Coloo- 
tlo Todoooopol 

SEE |Sx 

■ URFACI__ 

(■ptmTlwRi With TNI* Bl| a 
Poworful 3 if Foot 

36-POWER 

“CELE5TIA” 

TELESCOPE 

4 ooailano, heavy brtu 
•(ooli, NoaiaUrwIlf *ol' 

lihad tarn lab and 
rmt*pfaof| riots Mo- 

riirri* 

Powi 


1 rial for 

10 Days 
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gpular Iwouh 
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dr raoa euntaloor HfwttJarly 
140 Ourprtrotwtalh-tVAJS 
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NOW 


mri i *upnir •u ’owu* tw- 

”*aoupoa to !• nriwcra, Blfl 
- ana H union (ltobo Trailer* 
UnlvrrtiUre HrtmWBo and Be- 
■oairhlkoparUnotiU rto DmlY* 

* sturdy 
N r **r *4 - 

I tod Importation I 

■•Our Plan Is Different" 

Ufa ASK for NO MONEY In ad- 

$6.00 MONTHLY 

or K you wkc£ to p«r rMto tlepdof 10 DAYS, 

^fi'^irR'crtEi%$oiN 

_ mint Other wti*raturnthen nrdar 
Hood NO Money I Far Nothin* on UoMvot 


ZQamarmton* of //raoraMd DmMk#* 

SEAVER-WILLI AMS CO. 

Impmura, Jjyarm. AartonW Moil Order l/«w 
MS WASHINGTON ST , BOSTON, MASS 

1 Se4* PWnlauri ttf TnlaMda* T dmcm pm 

i Oantlamani—Rend roe tho JB-Powar * Coloot ia ’ 
I TMoaropo for 10 Pan HIKK Trial on Uw abuvo plan 

I NAME 
j ADDRESS 

j Tnr oaf aad Mall f*U aeoywa AUH I if yaawl*» to 
I tH1 1u inMHa# dMd 

j rtw jrfy vriu •• aaporof aitp V paper r«iM 


FOR SALE 

MANUFACTURER’S DRAW¬ 
INGS, PATTERNS, JIGS and 
FIXTURES for the manufacture 
of APPROVED UNDER¬ 
WRITERS TYPE ’‘B” 
ROTARY FIRE PUMP Un¬ 
usual opportunity, owing to 
growth of other products Ad¬ 
dress Box 170, SCIENTIFIC 
AMERICAN 


STm. STAMPS ™ 


ROTARY PLANET CHART 


Vhb tha naw rotary 

*90, you can by roach_ 

"tatMcT ptaost at ony hour 


uralsbsd oo raqum 

L J BUNKER 


PLANET CHART, good until 
□leal nMmw,^u^ljraodaaally 


aaw».«.w ■■ r *— 


TN* la wtat tbt tip *f a ly a 1 b* la lib* vhn sm tluuuih Oo 

ULTRALENS MICROSCOPE 



F%1£L 

|£E 

cigpM ApyAKAT jaj2rK 



Pr«ptrin| for ■ Iona flight. Worltmon smtnbHng the 5-55 at Uw 9Huinb plant 
on Laiif I aland, Tno huge craft la built entirely of the metal duralumin. Ita 
atrncinre ia everywhere like that of a flying bridge. Note the aolld "Warren 11 
trnaa In the fuselage, a type familiar In every at eel structure Even the riba, 
whleh maintain the oatUne of the wing, are built on the aonnd end tried prlvu 
rlplea of straetnral uteri work. The Umatratlon abowa the central fnaelage not 
yet co ver ed with fabric, and tbe rigid engine mount at Its front end 


Slkoraky rad mate* lliat even at the begin 
ning °f the journey it will be possible to 
continue flight on any two of the three 
engines. At the end of the journey one 
motor will suffice to maintain flight Engine 
breakdown* of a simple character may there 
fore be remedied in flight by a skilled 
mechanic, and tho probability of forced 
landing in mid-ocean become very remote 
Indeed 

However, Fonck, In spile of Ins benuc ree 
nrd, is cautious. Prowmnn has been made fully 
for the unprohablr forced landing. Walls 
floor apacea and all convenient points in 
the fuselage have been stuffed with air bags 
which In addition to the cm plied tanka can 
give indefinite flotation Radio transmis¬ 
sion and receiving apparatus of riiort wave 
length with waterproof batteries, rockets, 
Very piatols and a collapsible floating mast 
guarantee means of communication with 
vessels passing within a wide range of the 
fliers Three collapsible rafts, such as used 
on live Byrd expedition will make it possible 
lo pass from one point of tho plane lo an 
other if any repairs are to be mode whilo 
at sea. 

Nor are special appliances lacking other 
than safely devices The navigator shooting 
the sun with his sextant, is protreted from 
llu rush of air by a special shield The 
magnificent American earth inductor com 
pass ami every oilier navigational appliance 
will be available The cockpit can be en 
lirely inclosed in inclement weather A 
comfortable air mattress will invite sleep 
fur the man off duly A French touch 
“attractive food supplies will he available, 
with hut ohocolate, tea and coffee" 

There is no doubt that the flight la of 
practical utility Success may be the pre¬ 
cursor of regular mall service across the 
Atlantic. In commercial operation there 
undoubtedly would be intermediate stops 
Ih tween the two great cities. The Inacnnl 
load of gasoline would allow a respectable 
pay load to he earned in the form of lettera 
or possibly Fans liata of the very latest 
fashion 

Beaching a Flying Boat 

N an interesting article in Flight, R J 
Mitchell discusses the ground operation 
of flying boats. Sometime in the future fly¬ 
ing boats will undoubtedly reach a stage 
of development, where It will be possible 
tn moor them for indefinite periods In o 
abelierrd harbor, much as it la possible lo 
moor an ordinary ocean going vessel They 
would then only go into dry-dock for ex¬ 
tensive repairs. But as matins stand at 
present, wooden hulls and fabric oovered 


wings make the flying boat too delicate for 
lengthy sojourn In the water, and In very 
windy weather they often tear from their 
moorings. Therefore it is customary to 
brach them a* soon as possible after 
alighting. 

Beaclung a flying boat weighing several 
tons, and with a wing spread of sixty or 
seventy fret is not too easy ■ matter Any 
one who lias tried to beach even a small 
motor boat will appreciate this thoroughly 
A variety of methods hive been tried for 
easier beaching Very frequently a “heach 
cradle" la used This consisti of a cradle 
mounted on swiveling wheel*, which is msd« 
to fit the bottom of ihe hull amidships for 
n considerable portion of its length 

Unfortunately the beach cradle takes up 
the weight of the hull through places nut 
originally intended to take the loads. The 
bottom of tbc hull also forma a very narrow 
Itase for support in comparison with the 
spgii, and the flying boat has a tendency to 
nxik while being handled, or even when at 
rest in a light breeze. Particularly danger 
ous is the moment when the cradle has been 
moved so fsr up shore, that the boat ceases 
to be water borne. As a result of these diffi¬ 
culties, more damage ii caused to the flying 
boat while on the cradle thin in the rest 
of its normal career 

Tbe development of amphibians has sug¬ 
gested a very different form of apparatus 
in the form of a special “beaching chassis.” 
Tbe chassis la mado Ja two parts, one lo 
fit each side of the hull Fach part con¬ 
sists of a light tubular frame built on a bent 
axle carrying an airplane wheel An ad¬ 
justable strut ia pinned to the bent axle 
in aurh a manner that it is free to swivel 
and gradually release the hull until it rests 
on the ground. Tho “beaching chassis** 
Is made Jo attach to those portions of the 
hull where the wing struts are attached, so 
that tbe tranuladon of loads occurs through 
a part of the hull which ia designed to 
cany them normally It ia readily seen that 
all the difficulties of the ‘beaching cradle" 
disappear The new “bleaching c bauds” pro¬ 
vides adequate support, a wide bate which 
makes “rooking" impossible, and it la readily 
attached while the flying boat Is still afloat. 

It ia with the development of sooh simple 
devices tlwt ease of handling and the pos¬ 
sibility of commercial operation of aircraft 
will come. 

It la noteworthy that British ana plane 
operator have found it advbeU* to pht 
roller skates under the "beaching chassis" 
and have thus moved the huge boats about 
sideways in closely pecked hangars, without 
the ami backward, forward and sideways 
maneuvering! 



For more than acentury 

The ground where Hotel 
Cleveland stands has been the 
■ita of a hotel etnoe Cleve¬ 
land history began. A cen¬ 
tury ago, tho Public Square 
waa the center of tho com¬ 
munity, and Is to today* 

Hotel Cleveland, at tha Pub¬ 
lic Square, helps to visualise 
and alma to represent tho 
progress of the city. It In* 
vitas you to use and enjoy 
its facilities. It is conve¬ 
niently located. Ita prim are 
moderate Ita services are 
quietly, courteously, thought¬ 
fully and efficiently rendered 

Room rates begin ot $3.00 

Hotel Ctrtttland 

FUBUCSOUABI CLEVELAND 


A VI ATION 

DICTIONARY OF AVIATION Bf Robert Morri 
Pieros. Wpmm. doth »J0»u*tp*M. rrwb 
KnglMi,SU* Lansutcc* Pub Co., S W doftt., Ntw York 


DID YOU 
FINISH YOUR 
TELESCOPE YET? 

No IrooMr, wot Non? 

You ihouldn’t have any trouble 
at the instruction, in 

Asutear Telescope Malang 

are very complete. 

But if you do hare any trouble 
we are, a, always at your aervice. 

We have juit puMbhed a aet of 
six STAR MAPS covering the 
entire year. They will add much 
to your telmcope pleuurea. 

10 etntt tin uL 

Should your friend, make any 
inqulrie, you can tell them that 

Astttsar Telescope Melnsg 

•alto at $2.00 potfpaid and wv , 
»wijl be very |hd to Mart them 
On a motf enjoyable portjme. 

Thank Ywl 

SCIENTIFIC AMERICAN , 
'*+ww«*4**fc * ifawn*1 
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Alrptaae Aiw rtw i 

»T*HE problm of mtMni (ha travel of ■ 
1 rapidly moving airplane liter It hu once 
landed has long engaged the attention of 
aeronautical engineer*. For ordinary land 
flying, a aufidentfy abort run haa already 
ben attained. Fc*. example, the latest type 
of nail plane, heavily loaded though It la 
with ljDOO pound* of mall, and 100 or more 
gallon* of gat, will pull up in a diatanee of 
less than 900 feet. ThJi hu been achieved 
very almply by the employment of high lift 
wing*, and a wing net which 1* large rela¬ 
tive to the total weight of the airplane The 
provision of trailing edg* flap*, or of Hand 
ley Page tints, which increase the lifting 
capacity of the wings at the moment of land 
ing. will decrease the run »U11 further Brake* 
on the wheel* have been tried with tome 
measure of race cm, although they entail the 
danger that if violently applied, the airplane 
may tip over on Its nose But even without 
brakes on the wheels or any other special 
device, the landing run of the commercial 
airplane la already sbhrt enough for any but 
the smallest emergency held*. 

On board an aircraft carrier, the distance* 
available are necemarily very short, and there 
1* *tlU more reason why the plane should 
pull up abort here than on land A* long 
as It it in motion, there Ja always a danger 
of it* going overboard In gusty weather 

The first successful experiment* with an 
arrester were made in 1911 when Eugene C 
Ely landed on the deck of the V S S Penn- 
tylvanU In Ban Francisco Bay Elys air 
plane waa equipped with hook* ou the under 
carriage which engaged a series of wire*, 
stretched ■ thwarts^ips and therefore at right 
angles to the path of the airplane These 
’wires were counts-ted to sand bags at either 
end The tendency to nose over was resisted 
by a long akld projecting ahead of the chassis. 

In 1917, Ilaien C. Pratt, a mechanical 
engineer of Rochester, attacked the problem 
systematically and soon formulated the fol 
lowing requirements for a successful arrest 
Ing gears 

It most be of the simplest construction 
possible, complication increasing cost and 
the risk of failure 

The apparatus carried by the airplane 
must be light In weight, must nut add appre 
ciably to the air resistance in flight, nor 
interfere with the normal functions of the 
airplane 


A single engagement with the airplane 
must be railed upon to destroy speed and to 
maintain the plane in oorrect position, with* 
out the assistance of a front skid or wheel 
to prevent nosing over 

In case of failure to engage, the pilot must 
be able to continue his flight, mulling would 
be more disastrous tlian to fall to make en¬ 
gagement yet to be unable to "loom” off for 
another attempt 

Theta should be a reasonable leeway 
within which to engage, two or three fret 
vertically, and ten to fifteen feet laterally 
being considered sufficient 

The gear tlwuld permit engagement at a 
moderately high speed, since to land at the 
slowest possible speed means to lose aileron 
control, and to make the effect of gusta much 
more disturbing. 

The apparatus which Prait finally worked 
out and whhh has stood service tests suc¬ 
cessfully od the aircraft carrier Langtry is 
simple, yet meets these requirements fully 

It consists of a cable or chain, or a series 
of cables or chains, strelchrd as usual parallel 
to the landing surfaces and at right angles 
to the path of flight The ewls of the cables 
are each connected to a braking appliance 
Tlio apparatus on the airplane consists of a 
pole, pivoted at one end to the airplane and 
carrying a book at the free end The hook is 
connected to the fuselage at some point well 
to the Tear of the center of gravity of the 
airplane, and some means ia provided for 
raising and lowering the pole 

On making a landing the pilot lower* tl«* 
pole before he approaches the landing aur 
face, so that the end of the pole carrying live 
hook proiecis a sltort distance below the 
wheels of Ins plane He flies over the 
stretched cable at such an elevation that the 
wheels of the plane are within three to four 
feet of the landing surface The chain or 
cable is struck by the pole and guided into 
the hook The connection which is now 
established between the airplane and lit*? 
braking or retarding appliance allows the 
application of a relatively large retarding 
force to the airplane and brings it to rest in 
a short distance The line of force passes 
from the center of gravity to the point of 
attachment lu the rear. So tlial all tendency 
to nose over is eliminated no mailer how 
violent the braking force applied The sulu 
lion is good engineering practice snd well 
worked out 
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Trailmobile uses DAYTONS 


The Trailmobile has been developed 
for heavy-duty fleet operation. It com* 
bines speed In coupling and uncoupling, 
full cab control, safety interlocks, mo¬ 
bility on Its wheels, and ability to eouple 
at an angle. 

After making all these Improvements 
did the Trailmobile Co. equip the Trail- 
mobile with ordinary wheels? They did 
not. They equipped the Trailmobile 
with Dayton Steel wheels—the natural 
wheel for the motor truck and the 
trailer. 

It Is significant that moat trailers and 
nearly all the leading makes of trucks 
use Dayton Steel Wheels. Specify them. 

The Dayton Steel Foundry Company 

Dayton, Ohio 


Far Western Distributor 

Tha Kay Braansr Steal C ail¬ 
ing ti of Las Anifki U the 
Kduln aiaasfaclarsr and 
dlstrifcalar of Dayton HtaH 
WlwaJa. .HI of IW ItorkiK. 



The Mark of a Good 

T/Wf ECONOMY - ACCESS!BILl'tV — AP 






MEN WANTED !| 


to in aim far I ura Mvlal Toy. ami NiinlilmNo Mtmt- 
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rtvu|Hiralr allli yiHi In wdllnf aovdikalw hoy Uinti from 1 1 
.yon tt* 1 pm vny in touch with Hi* liuy* n*. Ou*r*utm*U 
ranl|ns fmlna wtlb cnntplri* outfit fund-had for apop ' 

prodiHil'H! of Toy*, Nor- 1 " 1 — *-■ *"- - 

I and otli.r Ids all year **11 


nvalUea. 


iSONG POEM WRITERS 

Send for my proposition. 


tAT KUCLEft. DST, 11M I 


t Arc., Ota — . I 


Barnes Electric Bench 
Scroll Saw 

Not s tav, but a 
practical, aaeful 
tool lor ihop or 
home. Runafran 
|pp l oc k et. 

PmacUaba- 
isg attachment. 



W.Eand John Barnes Co 


f I ^ ^ A _■ ^ _ ■ <- ***** tor mtn iwMHoa 
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Oeivwai mtn CoadeaMd 
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. __ r M*lU>ra Alienlutvly no parlance . ■ 

tn***hluwj i wm a w ri Vo .jmrt-l place i wwd rd. 1 1 
Mmall liivndmettt pul* tun un road tu riiwnl You do 
the uianufariirrlnd and »•* takn rare of llir will me 
1 Art Immediately If you want in handle Ida IKS whole 
rata order- now h*du* i>lfi **(1 Htrinly a hunne-a 
proim-lttoii «alstog and lufumiaUon mailed un I 
1 -iu*t 

METAL CAST PRODUCTS CO. 11 
Now York 


Engineering IkciuV; 


aul>p W uf M.thematt« and Uwkaekel Uefht try 

e,|.tib Twwnitt -mm, laMall wblaf lest tie 

UUal ne tiUKry teoenc 

In One Year 
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WTflitPTOW V\All 


SHELBY 


Laiiiycttc Blvd. at First St. 

DETROIT 

Less than 5 minutes waft from 
wholesale, retail, financial 
and theatrical centers 

The seasoned traveler thinks al 
ways of the Fort Shelby in con 
ncction with Detroit He knows 
that there he can be sure of a 
quiet, comfortable room at a rea 
aotidble price, of sincere courtesy, 
of widely famed food at moderate 
cost The Fort Shelby has the only 
Servidor equipment in Detroit 
This feature protects you from 
needless intrusion of employes and 
excessive tipping Rail and water 
terminals are convenient 

Rates $2 50 up Servidor serv' 
ice Fort Shelby Oarage close by 

W C McKay, Aiuutant Secretary 
Seth 6 Frymixe Manager 


9S.00S to S10.000 mrtr In a Vn al ni— of mr ova 
— masu are bbubi It In Um New Profaakn of 
foot correction, not ■siHml nar chiropody Opan 
last w aj il wi with all the trad* von can attend 
toi aaay tarma for Ueaaaa and tralalni far mall, 
no farther capital needed, or vnode to bay no 
agency or wIMtiu Write today for fall detail*. 

0TKPHENION LABORATORY 


SS lack Ray 


Beaten. Man. 



Going to Travel? 

Than by all mean* refer to tli* travel wrtnm of 
Harpers Hsianee—Kverj month yuu wUI riml 
u»*y allarfna euacetShra* aiui the auwmiuv 
nieula of a taro* number or Tourism Assurls* 
Railroad*, steamahly Uues, Hwirl* *iid Hotel* 

SAILING DATES IN EVERY ISSUE 


K ir the mvenlenpe uf onr reader* we will pub¬ 
is each month the wU line da tea for Kuropo 
and other nmtrlr* tocethar with the date* of 
ipMal lour* and a nil Me 

Harpers 

MACA^ZINI 

4R Eael 1M Sweat, New York, ft Y. 



Worm* 1\it Torn 

In tho June iwur, page 418, we reproduced 
■ sinking photograph of the curved designs 
traced on the inside of the bark of a tree 
by I lie (Hiring of worms llteae design* 
wrre t itmiwly artistic In reply to this 
note we have received the following com¬ 
ment, from a government insect scientist 
Editor, Scientific American 
I was very muth interested In the 
note “In the Editor's Mail" found in the 
June. 1926, mue of the Scientific Aracr 
ican entitled “Mum Wp Cease Using 
Them for Bail*'" and signed by Mr Paul 
E. Denton The photograph indicates 
that tltr lane making the galleries is 
one of the I tar It her tie* and from the 
appearance of the work I believe that 
the inaect responsible is the hickory 
barkbeetlc ( Scotytus qundrhmnnsus 
Say) It is of course possible that the 
work is that of another species and 
on a different host tree, material alone 
being ihr ba*U for a positive detrrmlna 
lion 

Many of the harkbeetles attack living 
trees and by mining between the bark 
and wood kill the Infested uee Differ 
ent groups of dime barkbeelles also 
produce different types of galleries Fre¬ 
quently the patterns traced are artistic 
and have design possibilities. 

Very truly yours 

William Middleton, 
Assistant Entomologist, U S. DepL 
of Agriculture, Bureau of Entomology 

We Are Being Broadcast In Australia 
From Australia comes the news dial nur 
articles arc being broadcast by an enihuni 
aatlc reader Of course we are not at all 
surprised at the subsequent demand for 
copies of tbe magazine (ahemI> In addi 
don to bis radio activities, Mr Reed is 
going to build a telescope and has ordered 
a book to tell him how The book is on its 
way, and we prrdlrt a "thrill tint comes 
once in a lifetime" when our reader gets a 
close-up of the heavens through his own 
handiwork. 

Editor Scientific American 
The most Interesting and InstracUvn 
article In tbe February Issue of the Sri 
endfic American by Mr Huiacll W 
Porter on “Mirror Making for Reflect 
ing Telescopes" has filled me with the 
desire to try my skill in this direction, 
having been interested in astronomy 
since my school days back in 1910 En¬ 
closed plea*, find money order for two 
dollars to cover the cost of tbe book be 
suggests, Tkr imatrut's Trtescope 
by Ellison 

Under separate rover I am forward 
Ing letters to tbo Bureau of Standards 
for the letter Circular LC32 on tbe 
Silvering of Glass, and also one to Mr 
John Pierce of Springfield to obtain his 
estimate of the total oust of the materi 
■U and the i xpress charges on them for 
flhlpmeni to me In Australia 
1 am In the rapltal city of onr northern 
state attending to the Installation of ■ 
five-kilo watt broadcasting station for the 
Queensland Government Radio Service. 
During the preliminary teats last week 
I read many articles from lha January 
and tbo February Iss u es of Um Satan- 



tific American before the microphone, 
and as a result local news-agents In¬ 
form me that they have been flooded by 
inquiries for copies and that several 
have placed standing orders for the 
magazine The articles on “The Move¬ 
ment nf the Continents," and "Soil Anal¬ 
ysis In North Carolina" were greatly 
appreciated by the different sections of 
the local University 
If we can arrange It before I lesve 
for llie south we are going to try and 
put arroM a program for the listeners 
on the Pacific Coast Our normal night 
transmission from 8 pm to JO PM will 
rninridfl with 2 A M u> 4 a M in Cali 
forma allowing an ideal condition for 
long-distance transmission Our wave¬ 
length is 485 meters (780 kilocycles) 
Joseph G Reed 
Sydney, Australia. 


Anent “Old Ironsides” 

Aa wc expected, our article about “Old 
Ironsides" awakened a response In many 
liatnotio hearts. Edwin B. Eddy, Jr sug 
gests that the old frigate be relieved of some 
of the enormous weight she is carrying 
Reader, we are with you I If we had fought 
ao gallantly, we'd appreciate any efforts to 
alleviate a burden of 68,100 pounds I 
Editor, 

biicntlfic American 

I was pleased to noto in the July edi 
Uon of your magazine the excellent 
article on the frigate Constitution. ] 
have been aboard the vessel twice, and 
have been very sorry to see the deteriora 
lion of this monument to a noble past. 

If the Government decides to keep the 
Constitution^ there U one Item for her 
preservation that I feel ought to be 
called to your attention and Uta! of the 
public. That la that her spar-deck bat¬ 
tery U both Inaccurate from an histor 
real standpoint, and weakening to the 
ship Her armament on the gun deck 
la correct, but she is undoubtedly being 
bogged by (he continuous and unneces¬ 
sary pressure of twenty four long 24’s on 
her spar-deck. She never carried—no 
frigate of that period ever carried—such 
a battery upon her quarter-deck and 
forecastle. 

In ber battle with the Guerriere, 
August 19, 1812, which may be oon 
sidered her best action, tbe Constitution 
mounted the following guns gun deck, 
thirty long 24-pounders, quarter deck 
and forecastle, two Jong 24-pounders, 
one long 18-pounder, and twenty-two 
32-pounder carronadea. When h la con¬ 
sidered that a long 24 weigh* approxi¬ 
mately 4J500 or SjDuO pounds, and mat a 
32-pounder carronade, only 1,700 pounds, 
think what a weight would be reawved 
from this ancient ve ssel , if ber twenty- 
two superfluous 24*# were replaced by 
32-pounder carronadea in replies!. With 
this removal, and the bringing aboard 
of a long 18 for the sake of adhering to 
history, the vessel would be relieved of 
from 57,100 to 68,100 pounds. 

The Constitution received ber 32- 
pounder cantmadss after the TripeBtan 
War, in which ber spsr-deek batteries, 
nenriaHng mostly of Alpotmder carton* 
odea, ware found toe heavy for the ball. 
As s 42-pounder oamnade to a oompor* 
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' Story of Steel 

i In response to man/ requests 
we have 

Now in Book Form 

the senes of articles which 
\ appeared in the SCIENTIFIC 
AMERICAN Such wide and 
favorable comment was aroused 
that it seemed desirable to make 
permanently available the 

Story of Steel 

By J. Bernard Walter 

Chapters have been added hnd 
* the text extended where cuts 
originally had to be made for 
magazine publication. 

You will find the book a de¬ 
sirable possession, especially if 
you read the articles If you 
did not read the senes, you a*< 
suredly should add this volume 
to your library. 

Ready about Augiwt Rtk 
14.38 Foet^aM 

SCIENTIFIC AMERICAN 
24-2* W«t4ttbSt. 
UenYaA 
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«tMy MuB sod light gas aeaptrsd to 
the heavy k«MOH fbo now carries on 
her spar-deck, wut bum he the destruc¬ 
tive effect upon ber, from her upper 
lotteries? This sHuaikm seems to bgve 
been overlooked, nod I respectfully cell 
It to your attention. 

Your* truly, 

' Edwin B. Eddy, Jr„ 
Duluth, Minnesota 


He Ptnk Tartldued b Redbeovemfl 
In Virginia 


Thk flower Is apparently familiar to a 
number of our readers who have written us 
saying where H could be found. As lack of 
space does not permit oar publishing all of 
these letters, we are using the one which 
reached us first: 

Editor of the Scientific American. 

Dear Srt 

In reference to the article In tlie last 
Scientific American on the pink turtle- 
head. 

I have seen (his plant blooming on 
the banks of a email stream that lk>ws 
into the Tockaboe creek in Henrico 
County, Virginia. The stream is about 
eight miles west of Richmond. It is 
■oath of the River Road. I think I taw 
the turtlehead blooming there last sum¬ 


mer. 

The plant that I know aa the turtle- 
head was Identified, several years ago, 
by reference to Dana's “How to Know 
the Wild Flowers," page 100, fourth 
edition 1893. 

Hoping that this information will be 
of Interest to you 

I am yours truly, 

A P Wickham, 
WoodsJde, Lorraine, Virginia. 


A MaaVSlae Egg 

We have heard of Two-In-One Shoe Polish 
and Three-In-One Oil, but this is the first 
time that a two-ln-une egg has been called 
to oor attention. A Rhode Island pullet in 
lha State of Ohio b responsible for this, 
according to the following communication 
Editor Scientific American: 

’ I am sending you a photograph made 
from an X ray of a freak and abnormal 
ben's enL This egg was laid bya nine- 
month Rhode Island pullet The egg 
weighs exactly four and one-half ounces. 
The exact measurements are four and a 
half inches in length, five and three- 
quarters Inches In diameter and nine 
and three-quarters Inches around in 
length. The large egg, as you will note 
from the X ray photoarapb, has within • 
it another egg, perfectly formed, includ¬ 
ing a complete shell 
The large egg was boiled until hard 
and when cut in half was found to be 
exactly as shown in the photograph 
The Inner rgg had a hard shell and 


f0M, 


it 


This Illustration shows the an astral 
■ise of this two-in-one hen's egg 


looked In every its peel like any ordi 
nary egg, containing yolk and albumen 
The space between the Inner egg ami 
the shell of the large egg was ul*n 
filled with alhntncn and contained a 
yolk In one end. 

A J Brum 
Kent Ohm 


Transmutation of Gold Into Quicksilver, 
a New Method of Attack 

A new way to effect a transmutation ha" 
been tned by Dr A, Guschler, of Berlin 
He shoots hydrogen particles into the nucleon 
of the gold atom. This method ought lou 
icxlly to produce quicksilver (mircuryl and 
according to Dr, GuschleT, mercury was oh 
tained Those who demand rigorous maud 
aids of laboratory work will doubtless remain 
partly unconvinced about the results claimed 
owing to tlie fat t that a mercury vapor pump 
was used It U stated that this wan eni 
ployed only at first, and doubtless eitnme 
precautions were taken against the accidental 
contamination of the results by mercury 
from the pump Can this be abaoluteh 
guaranteed? Doubt will probably exist in 
the minds of many until other methods art* 
devised In the following letter Dr Guschler 
describes his work. 

By the experiments of Miethe, Nugao 
ka, and the author of this subject It has 
been sufficiently demonstrated that it is 
possible, under certain conditions, to 
transform quicksilver into gold by trice 
tro-thermal treatment Soddy and others 
suggested that this might be accounted 
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Home Magic 

W ITH all America’s genius for saving time and 
labor, little was done for women until the Uni¬ 
versal electric motor was developed. 

What a difference now! Connect a wire to any light 
socket or plug and housekeeping becomes a pastime 
The magic of motor dnven vacuum cleaners, floor pol¬ 
ishers, dish washing machines, ice making refrigerators, 
oil burning ftimaces, stc , lightens the housewife's load and gives 
her leisure to enjoy the better things of life 

Having been one of the first manufacturers of Universal motors, this 
company has contributed greatly to this service From the begin¬ 
ning DUMORE Motors have been constantly Improved to meet 
these many requirements 

For any use requiring l^ofa horsepower or less, at speeds up to 15,000 
R P M specify a DUMORE Motor 

WISCONSIN ELECTRIC COMPANY 

48 Sixteenth St., Racine, Wle. 

DUMOKE 

Fractional Hone Potter Moton 
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for on the tmu m pti oa that the tootepe 
of quicksilver of stank weight 197 u- 
■orbs an olootron and tbarony Inina It 
to fold. This assumption has boon re¬ 
futed by an article by Aston In Motors, 
according to which it has been found 
that there Js no Isotope of quicksilver 
existing below 198, A detenu nation of 
the atomic weight of an atom of aril 
fatally produced gold by Ilontgschratd 
gave a weight of 197.26. 

Therefore the gold could, under no 
rlrcuimisDCPfl, be obtained by the ab¬ 
sorption of an electron by a quicksilver 
center, no that there remains only the 
possibility that quicksilver turns Into 
gold by the elimination of a hydrogen 
center Vice-versa, gold receiving iky 
(Irogen renter must be transformed Into 
quicksilver 

As it has been Impossible to observe 
with certainly up to dale the presence 
of hvdrogcn when producing gold front 
qnicluutver. it was undertaken hy the 
author to study experimentally the In 
fluence of hydrogen on gold, In the hope 
of producing quicksilver from gold and 
hydrogen At present the literature 
gives no informitmn as to what extent 
a hydrogen particle or nucleus might 
penetrate into other atoms, especially 
greater ones. It can be assumed that the 
hydrogen nucleus, became of its ex 
trcrariy small slse, can easily penetrate 
into the spaces between the electrons of 
an atom when possessing sufficient kin 
otic energy If it proceeds through the 
outer electron rings sod is stopped by 
the repulsion of the nucleus, it cannot 
return to the snrfsce of the atom in con 
sequence of being bound by the inner 
electrons. The result is the contrary of 
the well known hydrogen connection* 
t for example HCU, that is an inner 
connection of hydrogen which is pcT 
haps Identical with a transformation of 
the atom, with the hydrogen nucleus 
iNiimd in the interior of the otheT atom 
presenting a para nucleus, as was con¬ 
firmed with regard to quicksilver by 
many authors, especially by Nagaolu 
With tliia in mind thr experiments of 
the author aimed at shooting hydrogen 
particles Into gold atoms and determin 
mg the eventual modification* of the 
gold cither chemically or pbyaically 

Hydrogen panicle* with great kinetic 
energy are best produced with a canal 
ray tube provided with palladium- 
osmium regeneration In my expen 
menta I used ■ glass tnbe about SO centi¬ 
meters in length and 4 centimeter* In 
side diameter containing a pin anode, a 
flat sieve cathode of aluminum m the 
rliannel at 3 centimeters distance from 
the latter and a plate of fine gold hold 
in place hy insulators attached to the 
glass lube 

After the inner equipment had been 
glowed out well, the evacuation was 
carried out by discqnnectiiu the mer 
cury vapor dlnnsjnn pomp in order In 
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cury vapor fllnasjnn pomp m order in 
avoid contaminating the tube with quick 
silver The air, having been replaced 
by hydrogen, the evacuation was con 
tinued by means of an oil pump, until 
them appeared green fluorescence in lhr 
glass on the passage of an elrctrlc cur 
rent 

Several photographs of the spectrum 
nf the tube taken at the beginning of 
the trials showed a great many Unas, 
especially of aluminum and hydrogen. 
But no quicksilver lines appeared After 
30 hours of running, the quicksilver 
lines could be seen distinctly In the 
spectrum with an Intensity Increasing in 
proportion to the duration of the experi¬ 
ment Especially could there* be sen 
with certainty line* 6132. 5461, 5670, 
and 4487 On repeating the experiment 
the result was the same 

After the preceding stalnment there Is 
no doubt that quicksilver represent* a 
gold hydrogen, in which the hydrogen 
nucleus is bound by Inner electrons. A 
simitar connection seem* to be quick¬ 
silver helium. which according to ■ com 
munlrarinn by 1 J Manley (Notars, 
volume 114 page 861. 1924; volume 
115 page 337, 1925) is likewise to be 
obtained by a glow discharge* From 
this new angle the transformation of 
quicksilver Into gold by means of the 
discharge of electric cutrent is easily 
comprehended* By Intense activity « 
the quicksilver atom an overload of 
pod tire electricity la pro d uced, which Is 


equal to the loosely held h y dr ogen no* 
This la then expelled from the 
•torn of qukrkaUver, 

If the labors art pursued Intensely on 
this basis, chemistry will soon be en¬ 
riched by a great number of Inner bydto- 
gen and helium associations to which 
poop quicksilver and others may be 
found at a later date to belong. 

The author of this report would see 
the moat favorable aspects for his work 
H an American Institute would procure 
fur him the opportunity to pursue his 
experiments under better conditions In 
riie United Slain. n, ^ 

Berlin, Germany. 

Poetry la Sri auric 

The father of one of our youthful readers 
believes that the Scientific American fca* 
helped to develop In his son a research trend 
of mind, and that the piece of blank v er t 
which we are very glad to publish herewith 
was written as a result of bis having pored 
over our column*. We are glad to know 
that our young subscriber has found In 
science the beamy which escapes the eyes 
of many 

Editor, Scientific American. 

My son, Bryant Chealer, nearly eigh 
teen, has been a subscriber to the Scien¬ 
tific American for several years, diving 
which time he has developed a research 
trend of mind along electron line*. In 
his English work at school he Is required 
to write something original each week 
in prose or verse He has Just turned 
out a piece of blank verve of which I 
am naturally proud 
I am sending the attached copy to you 
as, no doubt, this reflects the influence 
of his reading your publication. It is 
also Interesting to note that be has 
caught something of the spirit of hla 
distant cousin, W illiam Cullen Bryant. 

M. E. Chester 

EXCURSIONS OF THE MIND 
If man could but conceive himself to be. 
Far smaller than the smallest speck of 
dust. 

And further, still reduce himself In site. 
Until that speck nf dust seemed greater * 
than 

This very world that travels round the 
sun. 

What then might be revealed before his 
eyes? 

All substance, o we see It now would 
fade. 

And change to fast and geometric 
shadows. 

A weird and restless light would domi¬ 
nate 

And fill all space, and silence would 
prevail 

So, from his tiny perch, man then could 
watch. 

And marvel at the strangeness of his 
world. 

And see and feel with an nnalded eye 
The mighty laws and forces of the atom. 
As are the stars held in their given 
course, 

Whirling through tbe boundless paths 
of space. 

So are the smallest rudiments nf matter. 
Held to their place by laws inflexible 
Yet, all this may not be a wildcat dream. 
Composed of fancies and disordered 
thoughts, 

Man never knows what lies In wait 
beyond. 

Until his mind has sought and found it 
® rmt * Bryant Chester 

A Pardonable SUp 

As there is each a dote association be¬ 
tween "sweetness* and 4 ‘fragrance,’* it js 
not surprising that Mr Miyake substituted 
one for the other In hi* microscopic repro¬ 
duction of the verse from Gray’s “Elegy” 
We are just naturally curious, though, to 
know how many readers noticed it It did 
not get by tbe eagle eye of Mr. Phillip*, 
who sends the following hole. 

Editor Scientific American 
On page 33 L, May issue of your mags- 
slan, mT Miyake has done some fine 
work In redooing a verve from Gray 1 * 
“Elegy,” but be made e mistake on the 
last line. “Sweetness” does not travel 
wi th e ilr, “Fragrance" ie the original 

worA j. n. mnip. 
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WELCOME 


1 We are now in our own new 
I Scientific American Building at 
24-26 West 40th Street, New 
York. Come and look us over: 

| the latch string is out. 

You couldn’t find a better time 
to join us. Developments ot the 
utmost importance in science and industry are now 
impending, and we are laying our plans to give you the 
inside stories of what is happening. 

Last month, by way of celebrating our entry into our 
new home, we made a limited subscription offer— a 
year’s subscription for only $3, instead of the usual price 
of $4. So many off-andon readers took advantage of it 
to become regular subscribers, that we are going to extend 
it another month. 

Until August 31, you may get a year’s subscription for 
$3. Clip off and mail the coupon now. It means a 
twenty-five per cent saving. Better yet, it means getting 
the Scientific American regularly / 

Jr SUFNTIHC 

every month without missing a single /mmvTL 

one of the many features you will 

1 1 Offer y announced in your hou*rwfarai 

find so interesting and so much * / C cv ftr Chtck " 

worth while. / Name 
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mad* bon lint of ft* foods 74 umm 
wo la bobda, 22 percent In pc cf « rcJ slocks 
end bonk aharca and 4 percent in common 
stocks The British trusts tend more to* 
■ward common share*, somo trusts haunt aa 
much as 40 percent of their capital in them 
It ia not unlikely that American trusts will 
extend themselves In* this direction as profits 
become smeller from domestic and foreign 
senior securities 

The American investor Interested in in 
vestment trust securities will probably only 
want those of our own trusts whjrh are 
purchasable for the moat part not on tbe 
exchanges but over the counter" from 
banking c on cerns Trading in these senm 
ties b fairly active and close markets are 
maintained so that liquidation of holdings 
can be secomphthed satisfactorily at any 
time A choice is offered of two main 
types (1) tbe storks or bonds of a trust 
or (21 the participating cert I fir tin ot bene 
faclary shares in a fund From a market 
standpoint the fine type u tie m it dcsir 


abb, and b the type to which we have 
r efer r ed 

Granted that diversification and good 
management will assure a safe investment 
It will be well to inquire into the liberal ness 
of di vidend and Interest pay menu Nat 
rurally the bunds of a trust wilt carry a 
fixed rate of interest and will sell at prices 
In direct relation to tbs cost of money just 
as does any corporation or government bond 
The preferred stock will also vary but Little 
in price and will sell on practically sn 
investment basis. Tbe common shares how 
ever are tbe ones to which to look for large 
returns and shifting prices Efficiency of 
management and rapid turnover of money 
will be reflected in the balances left for 
distributiin to tbe common Tim long rec 
ord of large dividend payments made to the 
common share holders in British and Scot 
tish investment trusts ih ws that they are 
quite liberal Certainly rates of around 10 
percent tan he c nsnierrl as a sattsfath ry 
loti ur*cment 


The Heavens in August 

By Professor Henry Nome Russell* Ph D 



Aft 9tt oelook Aug 19 

Tbs boon alv vp sro In Standard Tim* Wlw local tunui »r time is In sffSst, tbs? 
as* be mnde oov hour ktor 14 o clock on Aumist 7 eto 


NIGHT SKYi AUGUST AND SEPTEMBER 


The Heavens 

O N our map of the bravena ibis month 
we find Cygnua right overhead—tbe 
foot of the cross being to the wutbwest 
L>rm is west of the nnlth and Aquila south 
Scorpio and Sagittarius are low in the south 
west and Bootes in the west with Hercules 
and OpMaabua above Draco and Ursa 
Major are in the northwest and Cepbeus 
and Cassiopeia high In tho north while 
Perseus and Andromeda arc in the north 
east Pegasus b in the east and Capn 
corn us Aquarius and Placet Anstrlnus In 
the southeast 


Tho Plants 

Of tbe planets, Mercury ta In conjunction 
with the cull on the 7th an 1 b not visible 
until tbs Utter part of tbe month—best 
about the 8th, when ha b In elongation 
Iff* from tbe sun and rising at 4 am so 
that ho oan juat be soon In the dawn 
Vantt b • morning alar too and riasa a 
It growing brighter 
sn, and by thb 


time be exceeds all the other star* txcej t 
Sinus He is in Aries and rises st 11 pm 
at the beginning cf the m nth and 9 30 at 
us close 

Jupiter is in < pposmon on the 15th and 
is splendidly visible all night long—tbe chief 
ornament of the evening sky Saturn is in 
quadrature east of tbe son on the 13th and 
is well visible aa an evening star Uranus 
b In Puces and crosses tin meridian at 
2 am in the middle of the month while 
Neptune is in Leo and being In conjunction 
with tbe aim on tbe 18th is invisible 

Tbe moon b new at 9 am on the 8th 
in her first quarter at midnight on the 16th 
full at 8 am oa the 21rd and in her last 
quarter just before midnight oa tbe 29th 
She is nearest the earth on the 23rd within 
a few hours of full—look out for low and 
high tides!—and Is farthest away oa tbe 
10th During tbe month she b in ooajanc 
tioq with Venus on tbe Sth Mercury oa tbe 
8th, Neptune oa tbe 9tb Satan oa the 16th 
Jupiter on tbs 22nd Uranus oa the 25th, 
and Mars on lb* 38th 
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Adventure— 
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Why miss what the Mas¬ 
ters have for you? You want 
to be entertained, they are 
called MASTERS because 
they entertain so well— 

And through being en¬ 
tertained by the great enter¬ 
tainers, your widened vision, 
your enlivened imagination, 
your facility in using words 
make you a bigger man and 
your life a bigger life—you 
have been reading 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 

Conducted by Milton Wnght 


(rood Will Cannot Stand Alone 

T WY Bun bii of Internal Revenue ncenlly 
im,utd a decision to nuke its regulations 
infirm to a ruling of the Court of Claim* 
in h I ling that good will n ill I n it he 
I iralcd from the tangible assets of a 
i rn in whuh an interest ha I Inen j.ur 
li iHid 

l pon the purchase if an mlrrmt in a 
gi mg, buaiiHH the Bureau declared pood 
will rannul be separnti 1 fr in the tangible 
iMels and * on*iden I !■* i pift * serapt frr m 
lax under Sertiun 4 if the Revenue Art of 
1916 since the purrliase of an interest in a 
husineM imludu «■ an mudent thcriti an 
interest in the pood will and the gain de 
rivtd from a sal* of the entire business 
include *» a *alr of good will ami ui miasurrd 
hv the differ*ncL between the tost anil sdl 
ing price** 

The Army “Tin Hat” Cage 

A ITTTDIjCH a Rntiah subject may not 
■ue the Rritish Government he may aue 
the United Stairs Government 

So ruled the ( ourt of Claims recently in 
the arlhm brought by John I Hrodie Fng 
tudimin and inventor nf a uteri helmet worn 
by British and Am*man soldiers in 1918 
Th* Brodie type of lielmet was worn by 
American Holdirn nt 1918 M iny com 
plaints w* re made abrut it hownn r and 
finally the General Staff order* d the A k F 
* quipped with th» Liberty Bell helmet 
which had been devrl >pid b> Major Mr 
Nar> 

On January 1 1918 a United States pat 
ent had born uwuid to Brmli* On Ortober 
1 1919, he presented th* War Departm< nt 
with a claim for 82000 000 and asked for 
i * heck 

It IS romedid m argument ' Judp* 
Downey sa>s m writing the opinion ul the 
*ourt 'that United Slatea * 1 I 171 ns liav* |Ih 
same standing in British t* urts os do British 
subjeiis but rontenderl that neither <ould 
or ran prose*utr an ailnn f»r tortious in 
fnnguwnt against the frown The 

true test » not whether a nti/en of the 
United Slates may | roseeul* an sctu n of a 
particular uatur* In a British court hut 
whether the doors f Itnlmh eourls art optn 
to Amen*an uti^ens for the pr seruli n if 
ilsuns against the frown but nurssardy 
onlv Rich rlaima as might be prosecutrd by 
British snbjc* ts for th* rt as here th* re are 
classes of anion as to whuh itu hover* ign 
has not con* nt* d to be sued We think th* 
plaintiff has standing m thin court 
The court rule* luwever that in the light 
of the prior art there was no patentable 
novelty or invention in Brodies htlmrt and 
that the patent which had been grant* d to 
him therefore was invalid Ills pennon 
wan dismissed 


“Direct” Through the Middleman 

T IIF Federal Trade Commissi* n a slmrt 
tune ago linked into the Factory To 
^ou Furniture Sion in Philadelphia op 
erated by M ( oldherg and found that the 
public has 1h(ii labonng under the unpres 
■ion that the proprietor owned and operated 
a fa* lory and gave bis customers the brnrfit 
of profits whuh otherwise would go to the 
wholesaler jobber and retailer 
They found tiwi that the furniture waa 
railed ‘walnut genuine walnut ‘com 
bma non walnut ' mahogany* and a m 
binatiod mahogany” The names however 
consdtaied almost the only plan they eould 
find walnut and mahogany Wherefcre they 
issued the necessary orders to discontinue 
false and misleading advertising 
The moral of whuh » do not believe til 
>ou read in the store window. 


Patents Recently Issued 

Classified Advertising 

Adiertisementi m (/its we*turn hnfrd under proper elasmfieations, infd t5o 
per word each in net tton, minimum number of uonU per t nsertton 24, majrtmum 
90 Payment* muni accompany each insertion 

Official coptca of any patent* listed tn this etc turn at 15c cook, state patent 
number to insure uctipt of desired paGnt oopy 


Pe rtaining t o Ae ronautics_ 

HtMlRftiii i tJHH Ihi> —\iKnnenl lifting 
iiiuiiia (f in roplum k r unbuild with lifting 
pim*h helium m lower hydrogen in uppi r 
I ut t( giM bag w bin In pnwun is rtgu 
lulitl at will of >)m rutnr Vo ballon* tn 
\ thing ot bid lust n< errantry nor outnlil 
lulp by alighting on land or watir Tw 
intuits 140LiJW mid 1522761 63 claimH 

< mimhnn imtint 21771*1 John Twanlus 
167 S*vimur 8t Ilmtford Conn 

\rnoiL\M—lluviiR a spinal conHtrae 
tion of Hiirfiteu* eon troll able at will f r 
i (feetiiig tin lifbug powii nml varying th 
INetitiniiK ot tin machine Patuit 1571)18* 
t \\ New son 638 M 3, North Ht Suit 
Luke ( itj 1 tuh 

Virmiii — W hi rem tho motors for driving 
tho prop* lh rs uie so mount* U uni I mint toll u 
lli tlmr tiny muj In drawn adjacent tin 
i hm f n 11 ] uiis ui the r purposes Patent 
1YKDIJ04 \ lira If ini, 11H1 Ktrby St 
Fortin ml Onj,m 

SaV 7T\ \ I 1 VI I1MFNT >UB AUULANfcJ— 
I r the inirp w. >t materially increasing th 
displuc* im lit and lntnrdlng descent, thus 
pnutitinp m ririiH dmijpr to the plane mil 
its wvupanu I'rituit 1583745 V J M 
IW 11 * 66 < rov e St Niw York N \ 


Pertaining to A ppare l _ 

t tnwM — WlviU nny b* ailjtmtul to tl i 
loight mi I hkiii* ut tin w*nnr without I 
tuhnik ui v »f the puitu Put* nt 1181002 
1 f kiN|Hit */*» 1 Ntwinun A Hons 17 
U ilt St Niw Iluxeii Conn 

\\ \mivbii< l.ARTMt—Whuh la ndiustubl 
in I will runoin suhatautiiilly uimfftcteri hv 
th wiialmiK pionHH r<* (liHtnigiiiiliLil fr* m 
H iilt*i*i lininp ilrtNtic i> rtluiis PHtuit 
1 VO424 I ( 111 mi v* r 845 \\ fui 1 St 

k niMi «* t itv M v 

tOMHIMI) SVMlVHV SlUfLD AND Hi 
(IIKIB — \ htfnicut* i Kurtmiit foi womm 
a lnptiri ti utitrth Hu hi]M mil upinr hg 
|*t tioiia if th* Imriy 1'uttnt 118D464 
I iam h II Blum* nf* 11 2011 Macdonald 

\vi Ilkhinoiil ( ul 

IIai llnviiij, gn ntcr fli xibilitv m the 
p men fitting about tin hi ud whiiehy it will 
nImih it*** If to tin lieud and pnvu t binding 

I ut nt 1182812 H \v in o/u 1 l* Ueid h 
(t 11 \\ 19th St \*w \oik, \ Y 

(.vkvitNT A slei ping garmi nt by tho nte 
f wlrnh (irtiiin parts f th* body ot th* 
wuinr inn he k<pt c*miI*.*I PnUnt 1182385 

II ( Duuphuinia 2020 ]>ont St Pnrgo 
N I) 


_ ( hf wlfsl Procea eea_ 

I ROU MM os MVKItU (oMlHKHsrU Ykasi 
Inm n Uihjuh cr othfr ■ leehnrifi mns 
pnluets h> mmns *f whirli th* bmUnu 
nuuullv ruituniid in th innMhing mntenuls 
in pr**<ir\*(l Patent 1180560 tt Kus 
aemw 6K6 I* m St OHklund ( ul 

] > HlK S H*J FOB I'm VRINU \ ACC1ITM — 
Mliuli eomprlMH treating * apstilnteil hue 
tina and bn*t»Hal tmi* proteins with alkali 
to brink the mpsuhs und then digesting 
with trj pain Patont 1184583 F M 
A\ood .726 W 54th St Los Angeles Calif 


_ Electrical Devices 

Polk ros < a btv mu ELrotwr Pabucs 

Tru* EACH AND TeLKTDOVS \\ tBIS AND 
Omni Pdbpohvs—P on (rioting eusintinlly of 
two flanged beams of rolled steel spaced some 
what apart and held together by moana of 
tie bolts. Patont 1579060 J O Stable, c/o 


( olllaon & < n 483 (Villiin* Melbourne 

Australia 

El l (THU av Signauvo Davice —M iiereby 
the c* u htion of nn elu trlcol arruit may be 
nidiciitid at n rtmoto point. Patent 1580311 
M \\ Mclutlre, 3 Dock St, timing ton, 
N C 

llaAKt OriRA riltn IbbCHANZStf FOB Eire 
tbi* Jimam vnd ih» Likf —Mon pnrtKu 
larlv u (hum for the puiposo of rtgulating 
tho spitd nt whUh Oil brukes art applied 
Patent 1570140 II If I ogan l/o Duru 
M* ini I riMlurtv < n 2(>40 N Kildare Ave 
t hicago 111 

Er^^ into Contact Break n —Of the flat 
Hprtng ti im w Im h is so damped as to enable 
It smcLWifuily to ojm rate at high speed Pat 
ent 1181186 V T Il/Clveiwoii TheLvneh 
( liflon Ud, M nnhledon, Londou, S W 
kngland 

llcnio Indictanci Coir—When by the 
wins may be wound in a compact tylimkr 
without any necessity for using insulated 
wire Patmt 1581067 O 0 Lisfcui, 161 
IJjgliiand Ave, Jersey City, N J 

I r ectiical CoNNKCTrn—Mh*nby a dr 
*iut wire muy be simply but v<ry securely 
fasti ned within the connect* r and will stand 
i,nut a trains l J Htint 15RW07 A T 
Latham 52 Lincoln Place Brooklyn N \ 

( OBD lloi MSB AND Guide —For olectrio 
flut irons, and means when by a alack loop 
umy be maliitaluori permitting fretilom of 
movimint for the iron Parent 1584500 J 
I» Vnhnrd 5ti06 Grand Central Terminal, 
Nlw \ork ff Y 

Train Optra ted ]< iectrio Switch — 
The operating mechanism being adapted to 
b* aituutwl by the flange of a car whc*.l 
hi the track rail Futrut 1585178 J k 
W lM Detroit Minmsotn 

ELTiiRic Skin —Having a thoroughly 
antomstie muhanlsm fur handhng nn end 
Ic as iKCfirated tap* and eon troll lug the 
mpldy of dirnnt nf the illnmlnatlng lamps 
PHtuit 11864 W r Z Barrundia c/o U 
Irieut & Co, 15 So IVllltam St, New 
York N Y 

PBOC*MH FOR 11IF INS! LATION OF AO- 
UWtlAlOB PTATfN OF DlFFFBFNT POLAB 
iriu —i onsistlng in applvtug thin shiota 
of woo*1 to th* mih ■ of th* plate and a 
frnmi of ibomti to the elg*s in overlapping 
ugagement Patent 1586466 L Cnillard 
e/o Oflno llranl, 07 Rue St Luaare Pans 
Trance 

Sinn —hi* h is illuminated at both aides 
by u single or wries of *lcctnr bulbs ]o 
euto*l in openings In the sign Patent 1586 
464 R M Penrson nnd W Letalg, 310 
Spmig St Little Roek Ark 


Of Interest to Farmeri 


Automatic R*lfasf t oliunc—F or use 
In agrumlturnl pursuits b*tween a tractor 
and a plow automatically in leasing th* plow 
ou abnormal resUtsnec Patent 1581467 
\V A Mueller, 810 No Pinn St, Aberdron, 
8 D 

ITaitfstino BUrniNF—For harvesting 
mu lie or com its main object being to re 
move the cobs ot ears from the stalks while 
id growing position Patont 1183751 P T 
Woodland Ornsdale' Honda Road. Dur¬ 
ban NatoJ South Africa 

WAmranorufa Com rosi tion fob Cloth. 
—Which whin applied to tbs bands or fab 
rie gloves will protect them from Injury 
during the husking or harvesting of corn. 
Patent 1583483 F U Used and 0 Paid- 
sen, c/o 0, P Anderhery* Mindtn, Nek 


u SuIdIsm Steel” Name Ib Public 

A NY cutlery manufacturer may stamp hia 
> rust and sum resisting articles “Sum 
lets Steel,” according to a decision recently 
handed down by the Patent Comnumoner 
Thu decision represents a victory of several 
manufacturer* of steel products over the 
Amrriran Stainlem Steel Company, which 
heretofore ha* claimed a monopoly in the 
use of the term 

Tbr case arose when the American Slain 
iesa Steel Company applied for registration 
of Stainleaa Steel «i a trademark A nun 
her of companies protested Among those 
was the Camillas Cutlery Company In the 
testimony at developed that the American 
Stamina Steel Company neither makes nor 
sells steel articles of any kind but merely 
holds patent rights which it leases to vari 
oas manufacturers 

Tho Patent Commissioner hosed his de* 
cixion on the fact that the term Stainless 
Steel” is one of long standing and wide use 
as well as on the fact that the term is purely 
descriptive 

New Chinese Copyright Lew 

T HE Republio of China recently adopted 
a new copyright law Apparently the 
law has escaped the s Men lion of the various 
foreign powers In China and was not sub 
milted to them for any criticism or approval 
as they yet have little or no knowledge of 
the new law No specific restriction against 
foreigners appears in it 
Following tre some of tho provisions 
“An author is entitled to copyright prm 
leges during his lifetime Jn case of death 
such copyright passes to bis heirs for a 
term of thirty years 

“The legal heirs of a docessed author 
shall be entitled to ropynght for a term of 
thirty years on the publication of the post 
humous work of the author 
“Copyright of photographs shall be grant 
od for a term of ten years 
* If within the term of copyright, revision 
alteration of the test or insertion of illus 
(rations is made, specimens must be pr* 
sented at the office where the work was 
originally registered 

Anyone who pirates or plagiarises a copy 
right work Is liable to a fine of from ISO to 
1500 In addition damages may be onl 
lected by the person injured 
“Making • false statement in an applies 
lion for a copyright is punishable by a fine 
of from |20 to 1200 m addition to having 
his copyright cancelled 
* Where authors have been fined according 
to this law thur literary works shall be 
confiscated * 


Translating Trademark* 

W HFN Charles E Culpepper, of New 
York, recently sought to register the 
word Como* as a trademark for non eko> 
hobo beverages the Howdy Company, bever 
age manufacturers of St Louis, objected, 
urging that 'Como* was an infringement 
of thdr trade mark "Howdy” The resem¬ 
blance was not at all dear until the oppoeer 
explained that como is the Spanish eqaiva 
lent of howdy fortunately for Culpepper, 
there was another factor in the cose 
‘It may be deemed settled,” said Acting 
Patent Commissioner Kinnen, "that a rival 
in trade cannot be permitted to transleta * 
trademark used by another into a formgn 
language and obtain registration for it when 
used upon the same class of goods In view 
of the evidence supporting & claim of the 
applicant of prior adoption and use, it » 
unnecessary to decide the <jueatkm of 
whether the applicant has done more thug 
translate the oppoeer 1 * mark Into the Spanish 
lauguege. 
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Potato QAnntt^WhUh may be at¬ 
tached to any oonveattanal form of potato 
diaper for separating the earth from the po 
tatOM, Patent 1081099. W O. Roth, R. F 
a No. 80, pandaU Rd H Le Roy, N Y 

ggg ^ .. I ■■ HI. ■ M — . 

_Of General Interaat_ 

Improved Paht^Tttm Cap —Adapted to 
ooUapalble paste tube*, eaeily operated for 
tllowtng the discharge or cut-off of the paata 
and poaa eme* poaltlve non lnauble features. 
Patent 1670298. J R. Uibaon, 88 S Dear¬ 
born St, Chicago, 11L 
Burma Attachment fob Pen Staffs,— 
WTUch can be readily applied to a pen staff 
and will not prevent the placing of tho pen 
In the pocket. Patent 1079466. D Brittain, 
Box 348, Galesburg, 1IL 
Bath Bbubh — Applicable to any converi- 
t tonal tab and adjustable to any deal rod poal- 
tlun, ao (hat It will contact with a pontonV 
back. Patent 1077060. V F Crcegnn, 74d 
06, Beacon St, Lm Angeles, Col 
CoiXAreimjc-TmjE Cuoovkk .— When.by a 
screw threaded imp, constituting a closure, Is 
limited In ita movement and prevented from 
ueddeutal loss. Patent 1080060 II L 
Mon on, c/o B. A, Derby, 123 Waverly Place, 
New York, N Y 


Necklace Clasp —Constructed by a sin¬ 
gle stamping ao that when bent it will form 
m front and mar without employing Holder 
or rivets. Potent 1070083. F II Wendel, 
e/o Hercules Novelty Mfg Co, 126 Booth 
BL, Newark, N J 

Safftt Razor.—IT avlng three cuttlrtg 
edges, with means for permitting tbo user to 
keep track of the edges fresh for nue l'at 
ent 1079409. W. F von HammuntcJu, 4600 
Metro** Ave , Lite Angeles. Cal 

lmiNti Ik) aB l>.—Designed to gl\e n high 
degree of resiliency without undue strain to 
the portion abnve the fulcrum Patent 
1079610 W B Brown, Room 201, Men's 
Gym, Urbana, 111 

Ci/mm for Tanks— Which may be ap¬ 
plied mid removed from the exterior of an 
oil tank without noctawltatJng rite workman 
entering tho tank. Patent 1680220 A 
Boynton, 1010 CUy National Bank Bldg, 
Man Antonio, Texas. 

Fun. Economizer.— In the form of a 
preheating arrangement adapted to be cm 
ployed In conjunction with furnace* Patent 
1680383. J F Brhlapjri, 3300 Pierce St, 
Hkmx City, Iowa. 


Apvkhtimino Dtvk'e.—I n the form of a 
flab tu bo floated on nr below the surface of 
liquid, with n suitable udvenlm imnt visible 
Patent 10HU227 D C Wilhelm, Gillette. 
Wyoming 

Paste Pinptnnino Device.— For dispens- 
lng tooth paste, cream or tho like without 
ttpoaJng any except that rilNpcused, aud per 
mlttlng any quantity dlsiiimacd Patent 
1081074. T M MacfnrUiid, 63 Park Place, 
New York, N Y 

Mold—W hich cun be associated readily 
Tilth a plurality of aimllar element* from 
which the molded article* can be quickly re¬ 
moved Patent 1681043. G By, 807 R 87tb 
fit,, New York, N Y 

Animal Teas —Strong and durable, may 
ha easily and quickly set and adjusted, and 
1* humane In its action Patent 1680683 
W. Catlln, 908 K Park St. Rockville, lod. 

Method or Making Typewriter Rib¬ 
bons —Having end portions which arc free 
from Ink ao that the operator can readily 
manipulate the same without soiling the fin- 
gem. Patent 1681040 H B. Vannota, e/o 
H. M. Storma A Co, 516 Grand Ave^ Brook¬ 
lyn, N Y, 

Toothbrush Rack — Including means for 
rigidly supporting the same from under a 
molding or for gripping the edge of a glass 
shelf. Patent 1681083. 0 J Snyder, 336 

Ogdan Ave,, Jemey City* N J 

Method or Presenting an Animated 
PICTURE Puxzjjc.—T he purpose being to ex 
erdae the wlta of an audience as well as to 
provide a feature of entertainment Patent 
1061026. L Schwarts, e/o Sehwarts Enter¬ 
prises, In©., 111 Weateh eater 8q. New York, 
N. Y 


Fountain Pen. —Held within a eaalijr. 
which is automatically withdrawn or do*sd 
with the movements of the pen Patent 
1080067, J O. Alford, Maben, Miss. 

AiormoiAX) Shi Natl.—Formed o i finely 
ground rock asphalt and Portland eement 
pnamed to the dobed thlakneaa, teadfly ban* 
dlatf without brooking. Patent 1661808. & 
It €Mfoty, O M. Long and F .K Brwta, 
e/a Christy k MriOt, LonforiUs, Ky. 


OoRNER-BtoOK Mold.— For naa in mokini 
concrete comer blocks, so constructed that 
the deposits of concrete will not result In 
dlna linemen t of the blocks. Patent 1081044, 
U By, 907 E. 87th Ml, New York, N Y 
Finn Gig.— Which may bo remllly dlsaaso- 
oiated from Ita pole without loft* of the gig 
tmd easily taken from the fish Patent 
1081821, F K Raithel, 1119 K Miller ML. 
Joffersou City, Mo 

W'atch Htanp —Wlioreby a watch may 
be supported and the face 111 unlimited, that 
the hands muy bo visible In u dark room. 
Patent 1681402. E. H, Krebblel, Donnell - 
son, Iowa. 

French Drip Percolator. —> Which iloc* 
not necessitate the oonstimt manual pouring 
und repouring of the pater over the ruffi*** 
grounds. Patent 1681871 L 8 Hobrrts, 

c/o Roberts Book Star*, Uiun LI ton, Mont, 
Emergency Call Device. —A Itochu bin to 
tbo exterior of n building. a iloor frame or 
the like, and contains information for making 
various emergency culls. Patent 1081981 
\\. H. Phelps, 760 8th \vn York, N k 
Wall Protector.— For beds or other fur 
nlturc oruitiicUug with the wall or base bo uni 
nf a room Pnteut 1081071 F X Mnnl- 
slon, Ashton and W lUeta Road, Homesburg, 
Philadelphia, Pa. 

Handbag —Of substantially usual con 
structioii, but having a aren't compartment 
for carrying oo*inetlcn mid the like Patent 
1581085, M Mac)ut, r/o Washington Leather 
tioods Co„ 10 E. 20th 8t, Nvw York, N Y 
Megaphone. —Especially adapted for uah 
by college cheer loaiikrn, nit hough. of courm* 
adapted for other iMn. Patent 1081072 
T 8. Mason, (10 Redding St, Hartford, Cowl 
j Pipe. —With hollow bowl for holding ordl 

I nury smoking tnbscco, hut liming the form 
| of r dgir and mouUiplcce Patent 1GH1080 
D TuUmau, No 3 Rue Huint Hauveur, Seine 
Deportment, Purls, France 

Ent cational Appjiincf — For teaching 
the construction of niiituirea in vitlmr a uu 
ilvi or n foreign language Pnteut 1081023 
J 11 Fmnm, Ruahlnnd, Pa 

AUAFTAniJC OUNAUtNT KoA DrAPFET 'l'lE 
Backs—T la ornament on the tie-buck being 
loosely mounted ho thnt it may be adjuntod 
longitudinally to nult the taste Patent 
1681960 M Ilernhanl, c/o M Bernhard A 
Co , 16 W 18th Ht, New I ork, N Y 
SArar Giahu rtim Karjuvuh — tthleh 
will serve to juN^vent the loss of the earring 
through the unintentional loosening of the 
screw chimp. Patent 1682*183 K M, Con 
nolly, 628 McCormick Bldg., Chiongu, 11L 
Hurjuen.—In the form of a match holder 
attachment adapted for use in connection 
with Hguntte packages. Patent 1082106 
O n Willis and K W Felix, 033 14th Ht, 
Huntington, W \n 

FaNT> NEB AND Gl T IDF rOR A HP HALT SHIN 
olfa,—M lileh will nit a* a fastening und 
alining meuns for one or u plurality of over 
lapped shlughs Patent 1082727 J J 
Brad Acid, 06 Twombley Plscc, P O Box 80, 
Jamaica, N Y 

Doll. —With novel and positive means 
whereby the eyes may b« made to close by 
pitman on a portion of the body Patent 
1682778. G n Parsons, c/o Averill Mfg 
Co., Wales Ave and 143d St, Bronx, N Y 
Combined Bathtub and Shower < > Lo*rf 
—Which in nddttion to constituting a meuitH 
for taking a shower or tub bath, economises 
In span required Patent 1R82881 ll N 
Kraemer, 420 E. 106th St. Bronx, N Y 


_Hardw are and T ool s 

Wrench —Of the type termed spanner 
wrench, which may be readily shifted to take 
care of different sia«| objects. Patent 
1070002. A. Altman, 739 Coster St, Bronx, 
N Y 

Bum no Gage. —Which make* the chlall 
ing of tho receaaea In n door, to receive butt 
hinges, extremely accurate and simple Pat¬ 
ent 1017043. C. R Woodley, 16 South 
Riverside, Klamath Falls, Oregon 

Lock eor I’luo*.—E specially designed for 
use in connection with grease caps, and dim 
inatiw loaa or displacement Patent 1680016. 
G B Collins, 670 N Maine 0L, Meadvflle, 
Pa 

Screen Fastener and Protector.—F or 
holding an extensible window screen locked 
in applied position in h window frame. Pat¬ 
ent 1070446. a M. Hsddox, 6 California 
Apt, California Ave., C&ariMnn, W Vi 1 
Appahatuv to Tkmtewno Tool* and 
to Like.— Which antomattoaDy carries the 


tools through the tempering solutions, where¬ 
by a gruduul cooling of the proper parts Is 
accoinplishetL Patent 1679806. K 1C. Jacobs 
and M KnrueH, \\ est Frankfort, III 
Detai iiaiii k Tmrrii Section eob Saw 
Bf Ainji — Vhenby aheu tho teeth become 
dull tho seeti,>n muy he replurt^l in lieu of 
sharp* idng tin tn tli PiiIohl 10N1O19 V 
J Roe, 217 Liberty BL, Newburgh, N I 
Can Oovra Ltk k —F*|kh Ully ndupUHl for 
uhc od milk enu» for M*cunly hulding the 
ctiver agniiiHt mritlentnl displHccimnl, tho 
look U'ing nmnuulU rclmsed Patent 1,681 
OOfX W Hug r/o llclutlar & ling import 
Cn , Metlfonl \\ in 

Gear and Wheel Iteurn—<'iinstructed 
to ri'inove n gear or whinl by strew menim 
fnun ii NliHft on wlileh it is monnteii Piitenl 
108f#)82 W I Wooldrldgi, W) Church St 
New York, N Y 

Turning Tool.—P ruigtird for turning in 
thi euilw of tubular hems used in vurions gar 
ronilN for tin reeiptloii nf lup** Patent 
108198.1 IV B Hood, 7 Pleasant St, W'nre, 
Muhk. 

Siiaue and Curtain Bracket— Which 5s 
adjustable uiul muy 1 m d< tin hahly w*enml to 
a window frame without the iimi of nails, 
Bcrtwn ur other fastenings Patent 3 TNI'113 
A J Guimon, 3.1 N W 2nd Ave, Miami 
Fia 

11 you \ N r—Ittinlily turned on and closed 
autouiniieallj without Jar, mil} be liihIL 
taken apart for rtiinir or upliusnmnL Put 
ent 1081721 V C Clark, 200 2nd Bt, 
Moutrosc, Col 

SvraiY Ha/or Biadk.—W in run mennn Is 
provuleil to posltlvib indicate uhl nf tin 
blade and prevent palming off old bladea for 
new Patent 1681008. J Llobet, Bi mtun 
31, Plso Alto, IiabanH,,<^uhH 

Dr’virg fob 'He iiteninii FLEXtarr Liner 
—P urtli nlurly deidgiml for um in tightening 
guy wins used uu oil well derrfeks, tebgraph 
poli*s or tin like Patent 1081104 A lh»yn 
ton r/o Fulltii r Oil Co City Notional Bank 
Bldg , Hnn Antonio Texas 

iNHuiTAnuc Joint —For wdl pl|>es and 
the like win rein a mw section may be in 
serted without disturbing tin. lower or uppir 
purls of the pipe and lit the sunn time pn' 
sent pro|K*r support for tin mipt rlm|Ktn«1 
sections a substantially continuous pipe be 
ing provided The Inventor has Inin grunted 
four pntemts 1081766, 1081073 1681074 and 
1081076 J J Ml) er, 334 Ltiiux Ave New 
\ork, N Y 

Camtem.— W hleh is bull bennng nmv be 
readily taken owh> for tht puri*MM* of re- 
placement and quickly lubricate 1 without 
ileluchmi lit Patent 1682706 0 W Smith 

Bov 7J2, MpxJh, TexuH. 

Twin Picking NrT—Whereby a packing 
operation nmv be* curried out without requlr 
lug the closing of u valve whose leaky eondi 
thin neoewiitutes its being pneke«l Putent 
1582780. W V Rhode*, 7X1 Lexington Ave , 
Brook!) ii N \ 

Drii l ob Cor ini. 7\xite—For uhi 1m earth 
boring inslly ojm rated to form n core eut 
tin same off and bring it nut of n vn 11 
Patent 1582901 T M Conrey 2001 Mon¬ 
roe St, W lehltu Fulls, Ti x«s 
Inhkrtahij* Saw nHxmi and Hoi her 
TliFnrmR.—A bolding means with resilient 
holding memberM Flint yield to the fon ihh 
withdrawal of the tisith b> a suitable tisil 
Patent 1083667 A M Darner, 310 K. 3rd 
St Ab«rtlrcn, Wash 

Swinging Door Stop —For use In main¬ 
taining garage door or the like in open posi¬ 
tion, the d<viee being in unobstrurting poal 
tlon when not In use Pntent 1083050 E 
II Bobo, lhix 110, 431 Bi^bo An , Ranger 
Texas 

Wrknoi—U nving r plurality of working 
heads of various sixes, cosily connected to 
the operating menim. yet nutdlly shifted to 
inoperative p« w ition Parent 1683331 3 

H Ahy and A K. McFarland. WiIhmi 
O kla 

Cn at for Convetkr CnAiNM —Which 
mny be cnsily mounted, readily mu well, nml 
tends to lengthen the Hfe of the chain mate 
rially Pntent 1689614 D L. Smith Yer 
uodiu, Oregon 

('orimg Tool.—W hich collects n core nr 
samptc of formation and Imuim its retro 
tion while the tool la being withdrawn 
Pntent 1582030.' F E. Shriver, Field Supl 
C/o liunnnh Oil Do Badarpur Ghat, India 
til HRICATOB FOR FlUTD-AOTU ATI® Kv TA 
batits —Such u hammers and drills, which 
perm It* of replenishing the supply of luhri 
cant during the operation or the device. 


Patent 1382308. J W Arnold, 630 Moul 
trir SL, Snn Francisco, Cnlif 

Cuttinu , I'ool —Designed for cutting 
circular opeuiugd nnd oruumental wreji in 
hard rnblnr or ntlu.r material, is adjuntubie 
and ('hjiCi lull) adapted for rndln equiplneiiL 
Patent 1584584 P A Wood, 243 Fosdick 
Ave, BriKikLn, N 1 

Bracket Do\HTHiMTioN^Ff»rmed from 
shift iraliil, adnptpd for use in uny loca¬ 
tion, und i uhi 1 v uwemblrd ns a shelf nr 
supporting hrm ki t Patent 1084676. O N 
Wncltl, 2nd Av< Sniinans, Saskatchewan, 
Canada 

f^KkUHrm —Hntdilv appllenhle to a door 
uiul ettpahh of manipulation (o artivn or 
inurtive im>n[(|ouh < illn'r h> hand nr foot 
Patent 158-ML 17 l \ Nmvilter G2 Gar 
laid \v< Put* nwm, N T 


_ Hostin g and Lighting 

Ditesin Hot Aid IUating Hyhteh — 
W herein cold air is euiituiuouifly taken into 
tho same, luntnd ami dilivnrcd in a heated 
condition to tliL roumo. J5itent 15T023O T. 
F Meiiihnnlr, (I I Hay and L G Kay, 
Box Ml8, Charlotte, N C 
PoRTAniK On Burner and Torch — 
Whuh will mt us u flare for night workers 
or us ii snow mclter for railroad nwil<1n* or 
tin like Patent 1581078 J Mulruy, 2(B* 
Princ* ton Av* , City, N J 

W’ATtR ITfathl — W ht rtiii tin heating 
coil in |siMti(tfied with its ends embedded in 
ii Hiirmumlhig euslug w> um lo ellmiuulr Uuk 
ing h) * xpiuiHum and roiitruitlon Patent 
1681920 D Darg* lit, -WKl ('resceiit St, 
Brooklyn, N A 

IIoT AIR Fi RNACP —Partlcnlnrly well 
adupterl for ghc with crude oil burni rs and 
tin 1 Tike, and wfurli uniformly distribute’* 
the air to he hinted Patmt 1685030 1^ 

W Ilaiiiiltiiu, 275 \ iilentuu St Kmoahu 
W is. 

(Si van — \nd prote’ctlng meuns, for asset 
rlutioii with heat conduits, which will be 
Immlfttcd from direct conluet yet will per 
nut rudiiilloii of the heat Patent 1680422 
\ W Furuivall 127 Kemmn Sr Bnmklyn, 

n y 

BtnNER—In which u combustible mix 
Biro of wnter uud tul providing an intense 
flume nuiy he project<*d n short or long 
distance Patent 1586064 D W Turner 
New \.,rk, S \ 


_M achines and Mechanic a T Devices 

Machine for I'm ing i:ngink Drank 
I*IN8 OK Mil AIT LNP lltAHlNGS A reJlltivelv 
hu mil lianil-opernted mm hine readily attached 
to the * ud of the mink pin to be trued Pat 
mt 15711240 M Redmond, Til2 Detroit 
Avr , Dltvelund, Ohio 

fiVTL.—Having mechanism uduptod to be 
operilled hy a v*Iilch upprnachlug to effect 
the niitomntlc *ipeiilng of the gate Patent 
1078790 J 11 Hard, 100 Ho Heliotrope 
Aie 1hII* Dal 

Mining Mvchinr.— For fmllUatlng vari¬ 
ous rutting operations, hikIi as drift mining, 
n|Mn mt ext uv atlug, hmdlng mad building, 
mi Patent 1670704 II L. Grow, 302% 
Mnugrunado Ud , Los Angeles, Dal 

AI’EABATI H EUR I PRODUCING MtEUKoBCOEIO 
\foviNu IIcturkh—W ith the re*ult to the 
* ve of a mnudctl rffert, as tliongli one were 
looking through a w imlow. Instead of upon a 
wreen Patent 1579974 1L W Tully, Box 
4, Sierra Matin*, Dul 

Wrist-Pin —Win rein the pin may be 
firmly fastened to the crunk-disk, yet may be 
rendlly assembled with or taken from tbe 
disk Pntent 1679069 O 5'eel, Echo, Ore. 

Machine for Dahting Stereoelateh — 
In wlileh the mold is prensed immediately 
nguinst tbe pf>t. and tbe flow of metal regu 
luted by ft pork Patent 1579901 D Wink 
h r, e/o W inkier Fallert 4t Co, Bern, 
Switzerland 

Film Hanihing Meghanihm for Motion 
Phturk PaoJKtTiNo Machinkh — Which 
obviates the necessity of forming the film 
with fee»l perforations, therchy n**lt>ring the 
exjumse of mnuufaotiirp I’atent 1079963. 
1> Ruble, r/o J Montoya, Jr, 143 W 82d 
St. New York, N Y 
Machine for Beau MANurAcrtmL— An 
Buttimotlc machine 6>r the mannfactDre of 
glnm or enamel beads frtvm a rod of material 
melted in a blowpipe Patent 1680076. J 
Pslssean 6 Roe Blomlel, 4 Vmrbi vole, France 
SiGNATtmc Stamp fob Muitjoraphtno 
Maohinrh —Tn the form of n rubber sign a 
tare sheet with m flexible, elastic and con- 
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fonnnhle bricking member thtreby compensat- 
ing for tb« \auunc< in the diameter of the 
rtdlort? The Invtiitur him boon grunted t*o 
patent*, l.VMKKJO anti tuhOOID H T Buck, 
c/o Buck Mlg I’li, 87 Duaue St, New 
York, N \ 

lilAH < I I I IN < Machini-- For cutting 
Htilp* <im ill\ fii>m ii tubular fnbnc w> thut 
tin t j 1 ]»is uitl Im on a biuu with rciqirct to 
lh< wt hi Fun lift 1581051 F ttKnlnn, 
i /ii II M Hitnki i k( o, u6 VVuitb St, N* w 
\..ik N 1 

Thi^hm In-\ ui—()|m rablo bv the bob- 
hiu uiimIii «if h hi w mg muchnu, fm minting 
Lnt,i tin i a plum lit) of atrands Ln form a 
lit hi in fnnl Patent 1581003 1' N mid 

F n I*i Mwxi r, Apurtado HKM, Mixicu 
1 > I Mexico 

Tim. fiAANkR.—Fm blowing the soot 
fmm iitbn u wuti r tul* oi hit tube boiler 
without interrupting tin tine of the boiler 
Puttlit 1581005. J J MeXiidrewa, 145 1H 
Gnenbnrige St, Jamuieu South, L. I, N Y. 

Hhton Hi mi. FoxHiai ci ion —Whirebr 

us the pinion ring* him! llinr grooves become 
worn they may hr \uj i radii j replaced, a* 
compared with the pi-mint practice Patent 
15H1053 J 1. bihnon, ltoom 608, 80 Broad 
St, New \uik N 1 

KvAPukAfoH - For use in marine open* 
holm w here wait water miiat be ewtpuratid 
to provide fnidi water for ateam boilem 
Patent 15HU3J3 J A. Paul, 036 84th St, 
Brooklyn, N \ 

Hi apt ani» Sikik >oi Roiaay Puurs— 
When. In the slutc la allowed in rock an the 
blade mote*, alwujm tnguging the surface of 
the pump casing flatwise. Patent 1580713 
W. B. Ensign, 2350 Creston Ave., Bronx, 
N Y 

Wat kb Motob—A dapted to be sustained 
In submerged position in aurli manner that 
It will opurate when the water moves in 
either direction Patent 1576723, F L. 
MrQuhitoii, 617 Garnet St, Hevlondo Beach, 
C«L 

Fluid Gut-Off Mechanism —Adapted to 
automatically cut off the flow of gas or other 
fluid when an abnormal tempo mature u 
reached, aa In case of bre. Patent 1580277 
C T Bard, 28 Lincoln A\e, Norwich, Conn 

Puncm Stick ms Loom* —Which mar 
be readily replaced wlnn (haired hr the n* 
lease of a catch adapted to maintain the 
apnng normally Patent 1580345. C. W. 
Stoasel, Front Royal, Va 

RniUNiiiNb and Rmoiiifa Mac mink— 
Ordinarily employed In rebortug but readily 
converted luto a device for rcgrindlng o|*crn 
lions. Patent 1580370 J Loeken, Com 
stock. Mum 

Windmzu.— lYoviiW with a novd form 
of packing mctnlxr and means for maiutuin 
Ing the traiuimissian shaft In a well-lubri¬ 
cated condition Patent 158U3H8. J F 
St ruble, 225 E “IT St, nntehinson, Kan. 

Starting 1vice ms Packed Fold® 
Paper.— Particularly the first unit of folded 
tisane such aa is commonly used in lava 
tnrics Patent 157942D 1. J Arms, 2181) 

Green St, San Francisco, GoL 

Excavating Machinery —Designed for 
diming ditch* * In umd work or for general 
purposes, a greater depth and width being 
cot than with ordinary machines. Patent 
15A131K. .1 O Linm, Christine, N P 

Concrete Mix»r—\\ herein jhe discharge 
mechanism Ja readily contrnllablr, may be 
shifted to an operable oi inopi ruble pom don 
and )■ rrleasaMe Patent 1681%87 O fl 
Mandt c/o A moncan Cement Machine Co-, 
Keokuk, Iowa 

Si ing-HnoK Attactiukn r >or Road GraD- 
tu —Which will tend to prevent irregular 
cutting movements of the scrupcr bladea 
Patent 1581414 H T Young, 124 Pearl 
St, Darlington, S C 

Catchall foe Multiple Effect Evap¬ 
orator* and Vacuum Pans.—F or use ln 
augar factories, for catching the heavy liquor 
carried by the vapors and returning the Mint 
back to the pans. Pat* nt 1581220 P Mir, 
ti/o Wn. Cowrie, Bov 2, San Pedro do 
MaoorU, Dominican Republic 

Trumpet for Cotton Machines —A «D- 
vnr pan stop motion adapted for use with a 
atop modem apparatus of combing machines. 
Patent 1082150. A. J Blackwood, Box 88, 
Csrrboro, N 0. 

Romes- Beam no Fuming Roller to* 
Drawing AND 0P1NNINO Fbames.—W hereby 
to bring about improved results Id the action 
of the pr wu rw roller on strands of wool, 
wonted or cotton Patent 1582752. J 8 j 
Hoyle, 84 Park St, Ware, Maos. I 


Halt-Moon Boll-making Machine^— 
Capable of being workod by power or hand 
for forming the dough preparatory to baking 
the roll* Patent 1582382. M. Collis, 165 
King Ht, Churleston, S 0, 

M>at Ci iter. —A motor driven implement 
fm butchers’ use, both for cutting tin. meat 
nml Niiwlng through bones. Patent 1582483 
G B Run) an, Runs, Okla 
Atj vtUMfexr luu AuuarsHiNo Machines 
—bur mhc mi standard mid rowing maclUni* 
for pirmitUiig au operator to piint tbc name, 
streLt and city address in vaiinua ways. Pat 
enf 1582743 11 A. Forwnan, Columbus 

1 >rlw, Teuully, N J 


Medical and Surgical Devi era 

SiaixiiF or Pi up—For the transfusion 
of Mood, wherein means are provid'd fur 
drawing In blood fmm one patient, uml fore 
ing it into another Patent 1585628 J A 
Pfatre, 107 E. 28th St., New York, N Y. 

Obstetric at Forcfph — Wherein tho 
blades are arranged in the mime plane oh 
the handlo with n single connection, one 
blmlc being Independently pivotally mounted 
Patent 1585523. L G Iturtou, c/o Goo 
Tie man A Co, 107 K JHth Bt, New York, 
N 1 


Prime M o vers a nd Their Accessories __ 

ArrACHMENT FOB INTERNAL COMBUSTION 
En< IMH W hereby gases within tho crunk 
case of an internal-combustion engiuo may be 
drawn Into the in take manifold of said en¬ 
gine Patent 1580730 M N Lebeoque, 
Box 332, Gilbert, Nev, 

Triple Beal Piston Ring —In which the 
likelihood of earapement of the enmpreasiou 
by leakage past the ring la lessoned Patent 
1581484 H E. Deputy, Addison Hold, 
Detroit, Mich 

Valve Silences. —Adaptable to both 
tappets and crow arms for the purpose of 
silencing the spared apart valve actuating 
parts. Patent 1583395 A F Bo red* 1, 
43 V\ elmont Place, Baffalo, N Y 

Internal Com uusi ion Knuine. —Which 
eliminate* the tap|>et valve and tho cam 
shaft, and substitute* a rotary overhead 
vuhe thus eliminating many parts. Patent 
1582377 M Bmadbero and J W Costello, 
Box 1111, Crescent City, Calif. 

Rehomnu A pet i a not tor Knoint Rfar- 
IWlb—O f Internal combustion engines, as 
miring perfect alignment, not only between 
tho main bearings, but between the crank 
*lmft and cylinder*. Patent 1585626. A T 
Green, 202 3rd Ht* Bo Aberdeen, 8 I) 

Rotart Internal <Jombi8tion EnciIN*. 
- Of Himple construction, economically oper¬ 
ated, huv Ing a maximum power at low speed, 
and aboeuce from vibration Patent 1583,- 
IWft. J K Morris, 127 Bo Myrtle Ave, 
Monrovia, Calif 


__ Railway and Their Acce—orlea 

Slack Adjuhtkr.—B y means of which the 
brake will be applied uniformly to every ear 
in a train, thus eliminating jerks. Patent 
1581438. L> Grattan, 2080 W. 12th Hu 
Los Angelm, Cal 

Car-8ioppinu Dfvutl —For use In Hen of 
a bumper for slopping can at a terminal 
when approaching at undue speed. Patent 
1581667 II 11 Shepard, Qenl BupL, D, L 
A W» RJL, Scranton, Fa. 

CounJOL—Particularly adapted for use Is 
tho coupling of railway ears, ran be swung 
to relea*lng position while under stress. 
Pntent 1582768 J. B. Stewardaon, Colby, 
Kan 

Forced Drapt Apparatus —Which will 
mipply the necessary air draft to Insure a 
full and complete combustion tor locomo¬ 
tives burning hard coal Patent 1683720. 
P F Lynn, c/o F J Flannery, 117 Market 
St, Plttston, Pa. 

Combined Metallic Tie and Fastener. 
—The inventor boa been granted five pat- 
oiiIh of a nlmllar nsturo tor combination 
concrete and metallic ties, wherein a tie 
with dips is so arranged that the rail may 
be renewed without disturbing the tie, the 
tire are also tmpable of being Insulated for 
nso in block signal systems. Patents 1586, 
040, 1586060, 1586051, 1086470 and 1586.- 
486. J G Snyder, c/o Keystone Metal Tie 
Oorp., 441 Islington Ave, New York, N Y 

Structural Metal Beam.— Capable of 
nn tor structural work for metal tie* or 
other purposes, with certain part* so formed 
as to be bant to aet as shoulders, Che beam 


may be ueed la any length with Mthar open 
or closed code. The Inventor haa bees 
granted two patent* 1686062 and 158606ft. 
J G Snyder, c/o Keystone Metal Tie Oorpt, 
441 Lexington Avcu, Nnw York, N Y. 

Loco uin ivE-F rame Ainpu Support— 
Wlilch provides a eubetaiitlal and durable 
scouring means, with easy removal and 
rt placement of the binders. Patent 1686607 
A. IL Miller, 712 Mltcbel St. Clovis, N M 


_Pertaining to Recreat i on ^ 

Game Apparatus—F or playing a game 
after the munner of ten pins, bowling or 
pool, the hidt being propelled by n cue Pat¬ 
ent 1580036. W A Haegrle, 717 Grove Bt, 
Elisabeth, N J 

AMusrvENT Apparatus —To be erected 
on fair grounds and like placet for the pur¬ 
pose of giving persons the amsatlon of flytoff 
in an airship Patent 1580460 D B. Wtile- 
ford, 1524 20th Ave., Oakland, t'ol 

Toy Gam Filling Pump —Which in oper¬ 
ation has the same appearance as the pumps 
used at autnmobilo service station* Patent 
1581006. C. G Austin, 703 Clay St., Wood- 
stock, in. 

Tor Airplanl —Primarily designed for 
the amusement of children und made hi such 
manner that It may be readily assembled 
Patent 1581080. F. Parsons, Fort Omaha, 
Neb. 

Gavib Apparatus —W’hleh affords fiu?ni 
ties tor playing a gnme which is In tho simlli 
tude of the game of baMboil Patent 
1082150 J \V Weaver, 415 Cutler St, 
Raleigh. N C 

Golf Ball.— Provided with visible idgnnl 
means permitting the owner, nr others, to 
locate the ball In tall gnus, tor instance 
Patent 1583TZL, P B. Kane, Kane, Pa. 

Game.— Comprising a board representing 
a battle area, und tokens or pieces in the 
form of battleships. Patent 1584668. J 
Sjogren, 102 Beaver St, Ilyde Park, Mass. 

P rotecting Glove for Playing Hand¬ 
ball.— InriihHng simple effective reinforce 
ment for those parts upon which the greatest 
strain la thrown, thus avoiding premature 
breakage. Patent 1584604 B. Kennedy, 
c/o Ken-Wel Sporting Goods Co, Olovers- 
ville. N Y 

Roller Skatf—A dapted for use In 
playing hockey, constructed with three 
wheels, and a special guard between the 
nxlce tor stopping the ball Patent 1588103. 
F R. Bhugart, 3057 4th Ave., Sacramento, 
Calif. 

_ Pertainin g to Vehi cles_ 

Leaf-Spring Lubricator. —Having means 
tor quickly and eaaily spreading the loaves 
and injecting grease into the space between 
Futont 1578600 It W. Ammons, 2516 Cen¬ 
tral Ave., Los Angeles, Cat 

The.—C omprising a plurality of separate 
and Independent inflatable sections, any one 
of which may bo renewed without disturbing, 
the others. Patent 1570674 A. Teresa, c/o 
Com pan is Hr* pen a Americana de Henegnon, 
Nuervltao, Caw, Cuba, 

Automobile Jxxnc,—^ Which affords farfH- 
tic* tor releasably holding an operating lever, 
such as the emergency brake, against move¬ 
ment from a given position Patent 1581036 
T J. Stephenson, P O Box 042, Montrose, 
Col 

Press tor Leveling Maonft Asacmruem 
—For facilitating repair work on a well 
known type of automobile, in which magnets 
an assembled in connection with the fly¬ 
wheel Patent 1580426. R. A. Farnsm, 
Box 008, La Grange, Oregon 

Power Transmission —Whereby power 
ean be transmitted from one rotary dement 
to another at a changed spe nd ratio without 
shifting any gears. Patent 157648ft. J H 
Blair, 447 Yalenda St, San Francisco, CaL 

Method or Damping Orouxationh Xn 
Lfaf- Strings tor Vbsioud Suspension 
and Other Purposes. —By a special form 
of curvature of the leaves and a special form 
of maintaining the straps in position. Pat¬ 
ent 1581016. F L. Brerassoosa, e/o OfEce 
Picard, 97 Rue St Lssare, Paris, Francs. 

Creeper. —For the purpose of enabling a 
mechanic to move more readily beneath a 
motor vehicle. Patent 1681502. F. R. Neal, 
70 Brentwood Bt, Woedfotds, Maine. 

Ullage Calculator, —WMch* will allow 
Ailing station operators to aeonrately ascer¬ 
tain what amount of gasoline is neoemary to 
AU an automobile tank Patent 1500620. 
O. A. Petree, Palo AHo, CaL 


IojRADff Tffm—Whieh mgy be so Md> 
tioaed that the eaatrat will ha on the Mb" 
board of as automobile, and any one eyitodsr 
may be tasted. Patent 1681678. W. V. 
Moore, c/o Wm. V. Kulp, 46 WaU Bt, New 
York. N. Y. 

Radiator Indicator —For on on auto¬ 
mobiles for showing the temperature ooadi- 
tton of either the water In tho radiator or 
the engine. Patent 1081480, A P. Andeiy 
sun and A. L, Tyrrell, 416 Helen Are, Dr 
trolt, Mteb. 

Wbul—I n which the felly has novel 
means for engaging with both sides of tho 
rim to provide a larger supporting surface. 
Patent 1561030 S. Kaplan, Monroe, La. 

Sued Runner tor Coasters. —Quickly 
attached or detached from a wheel, such as 
are ueed on baby carriages, gooarts sad 
wheeled com storm. Patent 1661420. K B. 
Beeler, c/o 8 J Hsrbaugh, 2721 S. Michi¬ 
gan Ave., Chicago, HL 

Wheel. —In which positive means is pro¬ 
vided for preventing movement of the rim 
with respect to the felly. Patent 1581648. 
S Kaplan, Monroe, La. 

Crank-Case Draining Device. —Wlilch 
may be readily operated to disconnect tho 
oil plug and receive and carry off the old 
used oil. Patent 1682756. H A. Jonea, 6th 
Ave and Yen Burro BL, Phoenix, Aria. 

Cab Fender. —Whereby ln the event a 
person la struck by the automobile he will 
be tripped and caught in tho fonder. Patent 
1582720. J O. Buchenau and H R, Bishop, 
202 IJIIIan Are. and Eastwood BU Syracuse. 
N, Y. 

Sfabe-The Safety Guard* —Which func¬ 
tions aa an enclosure to pro toot the tire and 
permits of carrying articles within the spaee. 
Patent 1589660. J P Darke, 1410 Boule¬ 
vard, West New York, N J, 

Emebuknoy Brake and Safety Look 
Comrinfd. —Adapted to be dropped upon 
the ground no that the rear wheels of the 
vriiirJe will run up thereon and quickly 
stop. Pstent 1582011 F A. Klchora, 206 
Walnut St* Chattanooga, Tenn. 

Ao-Relkahing Device. —To he attacked 
to the valve stem of a pneumatic tire for 
permitting the escape of the surplus p ressure 
fluid Patent 1582008. D H. Hoag, Black 
Hoof Station, Nemadjl, Minnesota. 

Stake Retarding Motor Starter.—F br 
Ford cars, which will do away with tbs foot 
pnwmre starter, and avoid the dangers of 
starting with the spark advanced. Patent 
1583406. R O. Simms, ahd EL B. Mattox, 
Leesburg, Fla. 

Bum rro.— In the form of an alr-fllfal 
cylindrical element of nvdHrat material, tor 
use on the extremities of the chassis. Patent 
1584081 J L. Douglass, 102 Maiden Lane. 
Now York, N Y 

Exhaust Stove fob Automobilfh.— 
Adapted to be connected with the exhaust 
manifold, to form a boating chamber for 
receiving a plurality of cooking vessels. 
Patent 1584514 G Deeter, Burbank, Calif. 

Warning Signal.—' Which will resist 
doring of sn automobile door or a flllug 
cabinet, when a band la In proximity of the 
opening. Patent 1584521 D F Ebbert, 
Main and 4th Sbu, Wheeling, W Va. 


Pod ga s__ 

Design tor a Ceiling Fixture.— Patent 
66971 M Schlepp, c/o Sterling Spring A 
Stamping Works, 476 Broome St, New 
York, N Y. 

Design tor ah Article or Footwear.— 
Patent 66087 T. Davie, e/o Franklin Simon 
k Oo H 96th St and 6th Are., New York, 
N. Y. 

Design tor a Druk or Cards.— Patent 
70062. W. T. Seto, 00 Quincy St, Brooklyn, 
N. Y 


Design fur a Combination Calendar 
and Kitchen Memorandum Card, —Patent 
60007 L. a Keller, 100 W. 105th St, New 
York, NY 

Demon tor a Wall Bracket.—P atent 
70144. P Stptrott, c/o Muon, Anderson k 
Mann, Woolworth Bldg., Broadway, New 
York, NY. * 


Demon tor Decorative Tot Amu. os 
the Lon.—The Inventor has bass gr an ted 
five patents of similar natnr*. 70160, 70190, 
70101, 70102, 70108. A. W. Samnefo, 
Yogs Merchandise Ox, 01 6th Ave^ New 
York, N. Y. 


Dug it tor a Panri Wkbkht os Similar 
ABrttnA—Patent 10171. A, M. Hafte, 607 
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"Ctmnect me with 7ord Balfour , and leave the Matfor of San 
Francisco on the wire " Vxaygerated perhapa . bul the lime 
it not far distant when tuck a request will be common¬ 
place The telegraph, cable , wireless, radio, radio¬ 
phone! What may ter next expect in the Tcajf 
of t OMMl \It max SYSTEMS? 


Rudlo for Everybody by 1 encarboure ..9165 

Non Irclinicel An cxcelknt h«>ok for tin beginner or non ei|*rt 
who wishes to drtrlop radio icchni<|ue h> hsh> non niatheinatiral 
riagie. Written in popular st)Ic for the busy men 

The Outline of Radio by Hogan .. 2.15 

A luntory of radio from ihr rarlirst days lolloped b> a lutid 
explanation of the pliysiie end attamnirnts of llic arL, tunrludlng 
Wilh thr special applications that proilure rirtain results in thn 
receiving set 

Elements of Radio Communication SAMUEL FINLEY BREESE 

by Slone 3.1S , 7 , 1-1872 

Granting an elementary knnwlrdgr of Bum . 1 . rhark«ou 7 i 

physics and matbenuilirh iht lluni Ami :“rh ih*. hi nl » 

edition of ihl. woll rrcngmml Ini. 

presenta the suhjrcl from the brat di rbe ptukiJcni U tlu cojbw 

standpoint and covers all develop- ^ ifi r V ,C 'J rT i 4 in 

ments In date mo W*> a pupil .4 Wuh 

itmn>n AlUust ib. kkium 

Automatic Telephony hy Sm.ib t Campbell 5.15 “^“T’rJTa 

Devoted exclusively to automanr and H *«i umeiikrahL ■* .**>'• 

aerai automatic syetrma. The latest ^^ ll r r ,, rh^ 1 i™iuk » n ul *bc 

developments are fully deerrlhed and Natiniil A^adcmv nl Driion 

the protrem of autonmtic telephony h iuft lS , n,5’ , f..7«“j c F 

In rrcorded Thin book covers huro* l>uu (4 (^olumhu CoIIcb; tiu 

pesn ss well as American practice. 

vwni |(, hit alt and in |K2 ( I 

Electric Oscillations and Electric Waves a rain a cm to Europi tn atudy 

hy Pierce ... 5.15 n. return m lot m. uij 

4 mathematical treatment of aome of ^ TSSf LJ’VT, 

the fumlamentals of the theory of Kkntihc lifv Hi* <iir>c m 

el«.ric oacillatlnn. and elec.,ic *.« 

with application to radlotelegraphy ska skI pcivututn* over a 

and me, denial appl,ration to tele- *LT«3 

phony and optics. hinwH ibe umnun nrcrnitKi 

«4 lilr It vu nut until 1616 

Telegraph EnglneeHn, by ll.oamann 3.15 ^ 

A manual for (riegraph engineers and fm irudfumror *u eiiilntej w 

atudenla. It oreaenU In a logical mTft tt^TSET , 3 Uk *»i 

manner the subject of modern over at N(* Y<.ri where » drtmt 

land and aubmmloe telegraphy from 

an engineering viewpoint, if* fno»- urrt auftomtlv aaurfacioiy to 

retleal and practical aapccta being 

correlated ivumc iMnruhd »i(h Mocpc 

^ Hi* malt (it scrims pairnu 
Wirrk* Telegraphy by Zmocck ... 545 

Translated from the German The Frame ami Rtumi* well 

■tandard autborlty In Germany, in STnJ 

srbnolh, and in the military and naval .lumtiy amn^nated hr tbc 

service It covers the entire subject 

from physical principles to complete U4r7?msn.** pmtJ iA. Lm 

commercial equipment The Iraoala- d,t,„d )( On^6r 

lion is In use in the U b. Array, Llnmon to WMbiuim «i< 

Navy snd In colleges. uwd In is<7 Tdora- waa 


■nt.rcM the Mcn-rg V*1J tjf 
Not Icracv sh<» iluuwrtDflk 
bone iiaocihh d sith Morar 

Hi* rmU m scrims pjurnu 
and financial M»purt m u»»* 
country u wrll a* Ensluid. 
Frame and Riutua urc well 
known He obtained ■ Patent 
tn Frano. Kn it waa aubac 
qurntly appriiiriatcd nv tbc 
French Oovcmmcm without 


Principles of Radio Comm an le«lion 

by Morccroft • 

A lexi Healing with all phases of the 
radio art. going into theory and oper* 
ation as completely as space permit 
led, more thorough treatment than 
is generally given The standard tech¬ 
nical treatise 

AU price* postpaid 

The American Year Book 
A A Hurt ) ca— 
w M. Sd m v lerl tjMan j 

Significant events, personalities, and ^ 
tendencies in the United States during 
1925 arr covered comprehensively and ^ 
m rcadile acceealble form Pnbliil*d 
by The Macmillan Co 97 75 postpaid. n f 

Modern Aladdin, and Thrfr Magle ■* 

s 

“Grown-up*” as well as children will 
rnjoy ihi* collection of ihort informa- 1 
iivp monographs, ^ which tdl the true pre 


IVEI tiumily appriiirutcil nr tbc 

PCI French Oovcmment wnhnut 

- enrapenatm ru himjrll In 

lete 1*43 Ohisilw imncJ iK. k«U 

ckbycd upprnmriatiun (ki May 
24, 1844 the fifM Wne from 
Bd III more to W*«hjnstm wm 
umcJ In 1847 Morw wad 
c,,mprlled to (kfrnd hlr mven 
Uni m the court! 

In 1816 AoPtrU Bflrium 

775 F ' J ' .. ,hr Nethcrbnd* Pkfd 

• “ irurnt Humii the Holy See 

the SwrtVn Tu*c*ny *n4 Turkey 

Mporoprialcd the wim of 400 000 
I*®*" franr* in rrcusnilkn m the u*e 

nit Of bO mMiumcnt! In ihoae 

L__ count r ic* 

nan He mirnkicrd Into Amend 

!Ch- Dasuciie * prutru of rtmws 

r*rhr patented * marble tut 
tins machine and made ei 
peri men i* with tcksraphv by s 
submarine cabk 

Chemical Galea 1st lone 

By B. Jstdss 

Providing ■ means to overcome the 
confessed weakness of chemistry peda 
gogica, as evidenced in the inability of 
students to use chemical arithmetic, this 
book Is a necessary com piemen 1 to most 
nf the text books. Published by World 
Rook Co 9140 postpaid. 

Historic Churches of the World 
ByfL A Lsd$ 

Title collection of short descriptions, 
profusely illustrated, la a valuable work 
of refeiencn as well as a splendid ex 


by World 


story of everyday mysteries, in most of reference ss well as a splend d ex 
readable style. Published by Little, ample of book production Puhllshrd 
Brown £ Co. 91-65 pwtpaid. by The Stratford Co. $520 postpaid 
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G E Motorized Power is 
more than a motor or its 
control—it is a pracucai 
a id economical applica 
tion of elcctnc power 
Bu It n or connected 
to all types of ndustnal 
mach ncs or household 
appliances G E Motor 
ued Power prov des last 
mg assurance that you 
have purchased the best 
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A Giant with Brains/ 



Elcctnc power is the world s largest unit of 
brute force Applied through motors, elcctnc 
energy is the universally practical and econom¬ 
ical motive power of industry But a motor 
has no brains—it needs competent control 
equipment 

The controller of a G E Motorized Power in¬ 
stallation starts, stops and reverses the motor 
It adjusts itself to overload, temperature and 
power supply conditions It protects the opera¬ 
tor and the machine from injuries 

G E Controllers especially fitted to all types of 
G E Motors provide the brains which govern 
the brute motor force, so that G E Motorized 
Power becomes an intelligent, practical and 
economical system of power application 


OTORIZED POWER 

fitted to every need 
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Grw/ m+faudt—is, m tkti f *ww chain hmst, wrtstU mith Timka Itttl ta tiu •* C*attaa$ns FanneS 9 
mJM it ma4 *t m* /% manafactart 

Brawn for Your Car 

Bearing* ape put wherever wear tends to Saco* in your car or truck. That 
it what bearing! are for. That U certaialy where you want the finest (ted. 

The steel for Timken Bearings is made under Timken control, right 
in the Timken “daylight’' steel mill. The largest output of electric fur¬ 
nace iteel in the world is required for Timken Bearing production. At 
the rate of 132,000 daily, Timkens are being applied to every type of 
mechanical device, including 91% of all makes of motor vehicles in 
America! Timkens go into transmissions, differentials, pinion mount¬ 
ings, worm drives, tear wheels, front wheels, steering pivots and fans. 

Timkens free these units of needless friction and wear, also saving power 
and lubricant. Timken Taper assures higher resistance to every destructive 
element, including thrust or sidewise forces. TIMKEN POSITIVE ROLL 
ALIGNMENT keeps shafts, gears sad wheels turning quietly,“like new.” 
Timken-equipped can and trucks are simpler, less bulky, more accessible. 

8ee that a car or truck is Timken-equipped and you know you get 
excellence of design and material at the very places where it counts 
fee so much toward permanent economy. 

T*?E TIMKEN ROLLER BEARING CO., CANTON, OHIO 
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'hen vacation time 
has come again—and you’re off in 
your car for the land of 
carefree outdoors 
—have a Camel! 



WHEN glad vacation time again 
is here Ah then—when straight 
ahead lie the great woods and 
sparkling waters of your own out 
doors —have a Camel! 

For Camel s friendly goodness 
makes every fair vacation fairer 
Each happy day is more satisfying 
more restful for the companion 
ship of Camels Camels have never 
been known to tire the taste—they 
are made of such choice tobaccos 
Camels are so perfectly blended 
that indoors or outdoors they 
never leave a cigaretty after taste 
Rolled into Camels is the utmost in 
cigarette goodness and enjoyment 

So as you start away for a de 
served vacation As the long road 
calls you on to unexplored land 
When each day you feel more joy 
ously rested—taste then the most 
perfect contentment that ever came 
from a cigarette When it s your 
right to be happy you should have 
the best cigarette made regardless 
of price 

Have a Camel 9 



Ca n I a t Id wh 

ha k n / e moan a ■ 
of Can el » / you V m 


a o fa o e If go ng n o he deep w od a fa 

ad and p pie ha n e he e ake e e al on 

find lla a < amet h pa w d t f endl ne eve a he e 



On h f he • h f y u d 
n t yet know and en ay 
Camel qua! ty tha y u 
may t y the n We nv ie 
you to com pa e Camel v th 
any c ga elte made at any 
P e 

R J Reynolds Tobacco Co 
w nston Salem N C 








On the job for 22 years and still serving 
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A ( rune mixing valve to 
temper mid mnlml jour 
morning ahuwrr 


One Imef. laconic sentence in a letter from 
The Atlas Portland Cement Company 
tells the story of the service given by 
Crane \alves, fittings, and piping “This 
material,” it sa\s, “was purchased from 
Crane Co in 1904 and is still operating 
as originully installed ” 

Til the sheer simplicity of this statement 
is a tribute to the value of Crane quality 
that would be difficult to equui with pages 
of proof For it translates into terms of 
service to the user the results of Crane 
foundry experience, which began in 1855 
It testifies to the worth of Crane chemical 
control of raw materials It suggests the 
lienefits of the pioneer Crane research to 


determine the behavior of metals under 
the stress of high temperatures. 

So, for every industry and for the home, 
whether the prime requirement be safety, 
untroubled and continuous operation, 
long-run economy, or all three qualities 
combined--Crane valves, fittings, and 
pipingalwayssupply utinostservire. When 
building, remodeling, or repairing plant or 
liouie, your choice of piping materials can 
be guided by the satisfactory performance 
which Crane products have given in count¬ 
less installations similar to your own. To 
assure yourself of service as faultless, for 
every need—specify Crane. 


Above a view in the bmler 
bouse of Plant No 4, 
Northampton Pennsylva¬ 
nia, of The At lax Portland 
Cement Company, makers 
of Atlas Gray and Atlas 
White Portland Cement. 
The Crane piping materials 
illustrated are now twenty- 
two years old, and are sb)l 
operating as originally in¬ 
stalled by the Atlas power 
department 



PIPING MATERIALS TO CONVEY AND CONTROL STEAM, LIQUID, GAS, AND OlL 


WRITE CRANE CO . GENERAL OFF ICES, 43SS. MICHIGAN AVENUE, CHICAGO 
Brmncfus sni Sskt Oft** in Omr HkndrtJ a nd Ftfty-ftH CtHts 
Nstitnsi Exhkit H—ms CMtcm, Ntw Ysri, AtUnttc City , Stn Frmncitf ana Montrtti 
Wtrh Chu*t$ , BriJfrpft, CMsttsm Ngtf, Tt*ntm 9 tfrva/aad St /Mu, 4s/. 

CRANE EXPORT CORPORtTtONi NEW YORK. SAN FRANCISCO, MEXICO CITY. HAVANA 
CRANE LIMITED CRAVE BUILDING BEAVER HALL SQUARE. MONTREAL 

CRANE-BFNNETT. I LONDON 
Cl CRANEi PARI I, BRUSSELS 
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Billion C. P. U. S. Army Searchlight Unit 
Mounted on SfiCSEF*' Marked Bearings 


W ITH the advance in the art of night flying, 
increased efficiency in the methods of 
anti-aircraft protection has become necessary. 
This 60 " Mobile Anti-Aircraft Unit, (Spenry- 
Cadillac), with a billion candle power and a 
visibility range of over 90 miles, was developed 
in co-operation with U. S. Army Engineers to 
fill the need for a self-contained anti-aircraft 
searchlight and power unit. 


HflCSIF-marked Ball Bearings arc used on 
the important bearing locations of the chassis 
and searchlight. They reduce to a minimum 
the torque necessary for training in azimuth 
and elevation The proved reliability and 
stamina of SBDSiF-marked Ball Bearings have 
made them first choice where these qualities 
are of supreme importance. Certified Surveys 
in many industries substantiate this claim. 


HfiDSEF INDUSTRIES, INCORPORATED 

165 Broadway, New York Ciry 


1631 
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The Life Stream of Your Motor Car 


A da77ling, fiery stream empties great 
bucket-like “ladles” of molten metal into 
molds that form twelve-sided “ingots" of 
steel Here flows the very life-substance 
of your automobile or motor truck. 

Only Timken's own mill, with the largest 
output of electric furnace steel m the world, 
produces this fine material. It is destined 
for the bearings of all types of mechani¬ 
cal devices, including 91 % °f makes of 
motor vehicles in America. The bearings 
make the life of your car or truck, because 


the bearings are what takes the motion. 
Right where the motion comes — m trans¬ 
missions, differentials, pinion or worm 
drives, rear wheels, front wheels, steering 
pivots, and fans—it is vital to know that 
you have the finest steel for the purpose. 
Timken Bearings assure you not only as 
to material, but also as to enduring design. 

The wear of thrust, shock, torque and 
speed is defeated by such factors of design 
09 Timken POSITIVE ROLL ALIGNMENT 
and Timken Taper. By eliminating ex¬ 


cess friction Timkens get more out 
of fuel, lubricant and power. Timkens 
also occupy less space for their extreme 
capacity, so that lighter weight, better 
accessibility, and lower cost are possible. 

Only improved economy, smoothness 
and endurance could be adding 132,000 
Timken Bearings daily to 1 50,000,000 
already universally applied. You follow the 
whole automotive and industrial trend 
when you buy Timken-equipped. 

THE TIMKEN ROLLER, EEARINO CO , CANTON, OHIO 


TIMKEN K BEARINGS 
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EVOLUTION 

T ennessee forbid* the teaching of 

evolution in state-supported school*. 
The Florida House of Representative* 
passes a resolution having 1 similar as¬ 
pirations. Kentucky barely defeats an 
anti-evolution bill, another is threat¬ 
ened. In North Carolina the High 
School Textbook Committee removes 
two school hooks from the list—they 
contained matter on evolution. In 
IjMiiHunfl an anti-evolution bill passes 
the lower House, but the Senate post¬ 
pones the Issue. And now comes Texas, 
whose State Textbook Commission 
draws a black line through every men¬ 
tion of the word evolution in biologies, 
substituting therefor the word "devel¬ 
opment,” thus beating the devil around 
the stump What next? 

They say that m these states people 
who never before heard of evolution are 
Inquiring into it, finding it interesting. 
Boys, denied the forbidden subject at 
school, furtively read about evolution 
from booklegged treatises, down behind 
the barn, where their fathers once read 
“Pluck and Luck,” “Fred Feamot” and 
“Diamond Dick,’* the while smoking 
cigarettes concocted of corasilk. 

To forbid u to recommend These 
state legislatures are doing a great work 
for evolution 


SUBWAYS 

R OME is to have a subway. That 
ancient city, beneath whose streets 
rest thousands of historical relics, is to 
be modernized to the extent of having 
what New Yorkers refer to as “sardine 
cans on wheels.” The present plan is 
to build seven lines with a total mileage 
of twenty-two, the constructional work 
to cover a period of ten years. It is 
expected that the necessary excavations 
will bring to light priceless records of 
ancient civilization In order to pre¬ 
serve these, archaeologists will cooper¬ 
ate with the construction engineers dur 
ing the work and will carefully save as 
many of the relics as possible 

% MOSQUITOES 

S OME of us have been worried about 
the Grand Canyon We heard 
rumors that it was rapidly being filled 
up with tomato cans thrown into it by 
tourists. 

We shall worry no longer The 
United States Public Health Service has 
found a way out H. B Hommon, sani¬ 
tary engineer of the Service, has de¬ 
vised a can crusher This he recom¬ 
mends especially for use in national 
parks where empty food cans strewn 
about constitute a serious problem. Not 
only are tin cans unsightly, but when 
ft nips they become partly filled with 
wattr and breed mosquitoes. 


In This Issue 

Who Built the First House? 

Nobody knows, but s noted British archeologist has discovered 
parts of a house that may be 100,000 years old—longer Ilian 
modem houses last! Sec page 170 Tor the account of tins I 
remarkable find. 

How Did Byrd Find the Pole ? 

When Byrd flew northwards over the trackless icefloes, he 
knew exactly where he was “at” every minute. This appears 
to have mystified many people Thr apparatus that he used 
was simple, the methods equally so On page 188 they are 
lucidly explained. 

A Brobdignaglan Telescope 

Astronomers have planned a telescope beside which the largest 
now in existence is but a dwarf. It will cost a fortune. What 
will it reveal? Page 17k 

Is Cousin-marriage Injuriousf 

Yes, says tradition hoary with age. Many states forbid it by 
law Now comes the modern science of genetics, accepting 
nothing, testing all things, and says cousin marriage is not 
necessarily injurious tor a famous example, see the narra 
tive on page 182. 

What Happens? 

When things go wrong, what happens to a high-voltage trans¬ 
mission line? Surges of terrific voltage, interruption of 
power, trouble—these happen^ How to eliminate lhe*c dam¬ 
aging surges—this was a recent problem It has been solved 
Page 176 

MORE THAN 200 PICTURES 

Complete table of contentt will be found on pas? JW 


For Next Month 

Cold Light—What Is It? 

When man makes artificial light he wastrs most of thr power 
producing heat. Deep-sea hshes have fur morr effluent light- 

R lants than man—when they make light they make light alone 
ext month, Dr. David Starr Jordan, world famous scientist, 
will explain these fish. 

The Wonders of the Commonplace 
Most of us take Nature and science too much for granted. 
Yet there are “sermons m trees and food in everything ” We 
miss many marvels simply because they are so commonplace 
Next month a noted government scientist, Dr Paul R Hey I, 
will point out for you some of these wonders 

Marconi Was Right! 

Beam radio and short waves have “come in,” decidedly They 
have come even more quickly than Marconi predicted less 
than five years ago, thanks to the amateur In our next issue 
Mr Dunlap will explain some of the marvels of short wave 
transmission and reception 

Other articles on Ancient Ice Ages, The Japanese Beetle, Hay 
Fever, The Chicago Drainage Canal, New Developments in 
Automobile Engines; The Peabody Museum, Domestic Oil 
Heating, Conservation; Astronomy, Radio 

MORE THAN 200 PICTURES 



Thera b one best way to keep in touch with 
the lea d en in the world’s progre ss b y con¬ 
sistently vending the Scientific American. 

$4.00 bring a the Scientific American 
to you for one whole year. 


MYTHS 

T HEKh ib no siuh thing as a “wet 
moon” or a * dry moon,” the 
Weather Bureau hud* it necessary to 
remind ihn public The moon has noth¬ 
ing to do with rain, and the old say¬ 
ing that the moon portends wet weather 
because it tips like a pitcher pouring 
out water, or tluit dry weather is dur 
because the tips of the crescent are 
lilted upward, is nonsense. 

Why 9 Viewed from near the earth 1 * 
equator the young moon never makes 
an angle of more than 30 degrees with 
the horizontal and it is generally more 
nearly horizontal, or “dry,” than this. 
Yet are the tropics dry 9 And at the 
earth’s poles a line drawn through the 
horns of the moon’s crescent is always 
within 25 degrees of vertical—“wet” 
moon 1 Yet the polar regions arc really 
among the more und regions of the 
globe. 

Brushing aside this age-old myth is 
only a lilllr thing, but it illustrates per¬ 
fectly the job of s< i pi hi*— to replace 
superstition with knowledge 

SAHJY 

^TMIE non-explosive quality of the 
■E helium gas with whii h our airships 
are filled, is, of course, a great protec 
tion But although there is no danger 
from the gas wlmh lifts the dirigible, 
there is dangc r from the gas which 
drivis it The hazard from fires and 
explosions of gasoline vapors m any 
rigid airship is very real, and although 
every possilde precaution is taken, the 
mere pr» sen<L of tons of gasoline 
aboard a ship constitutes an ever pres¬ 
ent threat Hence, thr Navy has turned 
its attention to the heavy oil engine, 
and it is gratifying to learn from the 
Secretary of tfic Navy that preliminary 
tests of experimental oil engines now 
under development bv the navy have 
proved satisfactory 

CHECKMATE 

O UR British contemporary, Fnghsh 
Mechanics, stales that the Duke of 
Bridgewater, whin in charge of an im¬ 
portant engineering job, noted that Ins 
workmen frequently failed to return to 
work when, after the dinner hour, the 
dock bell struck one As an excuse 
they told the duke that they had failed 
to notice the single stroke 
So the duke “went them one better " 
He had the eloc k altered so that at one 
o’clock it struck thirteen 1 Nobody 
could say he had failed to notice that 
Our suggestion would hove been, to 
make the clock strike once at twelve 
o’clock, and twelve limes at one o’clock 
We feel sure that not a man would 
fail to hear the single stroke at quitting 
time 
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These Vacuum-circulation Angle Bearings 
bring immediate oil savings 
and long trouble-free wear 




tlTHERE the service if unusually severe—on 
W lines of shafting carrying gears or heavy belt 
loads—where bearing trouble would mean shut* 
downs and substantialiosses—put Jones* Willamette 
Vacuum-circulation Angle Bearings on the Job* 
The particularly substantial construction of these 
angle bearings and automatic vacuum circulation of 
oil within the bearing itself, practically eliminates 
ordinary bearing trouble and “grief,” overheating, 
cutting, and worn and loose liners and bushings* 
This fts but one of the standard vacuum-circulation 
bearings produced in the Willamette plant. Other 
types aret drop hanger, Internal thrust collar, flat 
bottom rigid post, ball and socket and vertical* In 
combination they meet all ordinary bearing needs* 
In addition,many special bearings are made to fit the 
individual requirements of industrial users and 
machinery builders* 

An Inf Marion of Joar»WHUmtttt bctrinp operating under 
tour particular plant condition! will prove their worth and 
economy more convincingly than anything that can be said 
about them. We shall be glad to take up the matter of such an 
installation with you* Write for 
full Information. 

Oil Tight—Less Friction— 

Lasts Longer 

Action of shafts automatically 
filters and circulates oil to points 
of greatest toad andfrlctioa.Com- 
piece lubrication means long life. 

Bearing completely oil sealed — 
oil cannot escape and dirt and 
water cannot enter. 

Willamette Iron & Steel Works, Portland, Oregon 

LC SmithBlSs.,S mmrW 


Wi/iSfi 

VACUUM CIRCULATION 

Bearings 


e 





Dr. Alaxii Carrel, Noted French Sciential of the Rockefeller Institute 

Few men have conferred greater aid to mankind than Dr. Carrel Bom in France in 1873, after 
several years of service in Lyons as an interne, h^ came to Amenta in 1905 Four years later, Dr 
Carrel became a member of the famed Rockefeller Institute for Mediral Research in New York In 
1912, he was honored with the Nobel Prise, for bis remarkable work in suturing blood vessels and 
the transplantation of human organs. When the World War came, he dedicated his services to his 
native France, serving through four yean of the great struggle and working out a method of applying 
Dakin's Solution to wounds, which quickly reduced the average of mortality from high to extremely 
low. The Carrel method is remarkably simple. The wound is repeatedly irrigated with Dakin's 
Solution—a hypochlorite of soda, costing only a cent a quart Through rubber lubes, it reaches all 
parts of the wound, maintaining a continuous action of the antiseptic Infection is suppressed, the 
wound is sterilised and the patient's chances of recovery are increased many times. Since the war 
Dr. Carrel has remained attached to the Rockefeller Institute, engaged in new researches 












The Entrance to the Gennadeion 


Thu exquisite example of architecture recalls the carvings of the north 
doorway of the Errchtheion. The Ionic columns of the main facade, two 
of which are shown, are each composed of three circular blocks or drums 


of Pentelic marble, each being two feet, eight indies in diameter and seven 
feet high, Ihese heavy blodu of the fine atone wen hauled down die 
mountain side by hand power, being pieced on skida for this purpose. 
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American Building Methods in Greece 

'* How the Gennadeion, Library of the American School of Classical Studies at Athens, 

Was Built in Two Years and Two Months 

By Gladys Thompson 



|JN 1922, Dr. and Mme. Johannes Gen* 
nadius decided to present their mag¬ 
nificent collection of books, known as 
the Gennadius Library, to the American 
School of Classical Studies at Athens. 
The gift was a great one, for the collection com¬ 
prises bet we en 45,000 and 50,000 items relating to 
Greece—ancient, Byzantine, and modem, as well as 
many first editions and 800 rare and unique bind¬ 
ings. Hie Carnegie Corporation gave the money 
for a fitting and worthy building to house this col¬ 
lection which, although the property of the Ameri¬ 
can School of Classical Studies, is to be accessible 
to scholars of all nations. The firm of Van Pelt 
and Utompson of New York City was commissioned 
to design and erect the building by the committee 
of which Dr. Edward Capps of Princeton University 
was chairman. 

The library, called the Gennadeion in memory of 
ihe father of Dr. Gennadius, u a simple rectangle 
in form with a facade of eight Ionic columns of the 
Erechtbeion type, a decorated cornice, and a large 
inscription in Greek on the friexe which announces 
that all who share in Greek culture are Greeks. 
Extending at right angles to the library and forming 
a mammoth forecourt are residence buildings for the 
librarian and the annual professor These residences 
are connected with the library by colonnades of 
twelve marble columns All the exterior of the 
building is made of marble, except a Piraeus stone 
foundation, and, although the building stands in 
Greece, the home of the most fimous marble quarries 
in the world, it was marble that was the most difficult 
material to get for the building 


Labor for 35 Cents a Day 

Mr W. Stuart Thompson arrived in Athens in 
April, 1923, to let the marble contracts himself 
He estimated that about 1,000 tons or about 500 
ruble meters of marble would be needed for the 
building. Mount Pentelicus, so often thought of as 
that inexhaustible supply of beautiful white marble 
of the Athenian Acropolis, seemed the natural source 
for the bulk of the Gennadeion marble It lies only 
eleven miles to the northeast. Visits to the various 
quarries on Pentelicus were most interesting but 
disappointing to one seeking more than a few win¬ 
dow sills and first story blocks for a private resi¬ 
dence. Actually there is very little available of 
the far-famed beautiful white marble. The ancient 
quarries an very deep, and, in Inspecting modern 
openings in other places on the mountain aide, one 
marvels at the labor and expense which were evi¬ 
dently necessary to obtain marble comparable to 
that on the Athenian Acropolis. 

Ordinarily, in ipeakuig of Pentelio marble, one 
vbualiaes a beautiful clear white stone of excellent 
quality which, after long weathering by time, grad¬ 
ually takes on a gorgeous yellowish tint due to the 
iron in its composition. Actually this quality is 
detained only by cutting out great strata of marble 
*hioh vary in color from a light gray to a coarse 
Moe slate. It also runs spotty in color. Upon cate- 
full inspection of the most promising Pentelic quarry 
k *ae estimated that it would take a minimum of 
five years to quarry the desired cubage and that the 
il|Uiin would be far too great. Hymettos, famous 
in ancient times for its marble, lying to the east of 
Athens, bed nothing at all to offer. So the historic 


quarries of the Greek mainland and islands were 
canvassed. 

Naxos, the largest of the Cyclades in the Aegean 
Sea, 110 miles from Athens had quarries where the 
desired cubage of a good quality while marble could 
be obtained in about fourteen months It was from 
here that the bulk of the marble came for the 
Gennadeion, and it Is interesting to note that m an 
ancient Naxlan quarry, not worked today, there still 
lies m situ an unfinished colossal statue of Apollo 

Actual construction was sorted on September 1, 
1923. Mr. Thompson, a former Fellow in Architec¬ 
ture in the American School and a lover of Greece, 
settled down to supervise the work. As no contract 
could be let in Athens due to the tremendous fluctu¬ 
ation in the drachma, the Greek unit of money, and 


wiKA 


iTTW*-! 


SOUTH WALL OF READING ROOM 
On the wall over the doorway ia the above illustration are 
the portraits of Or . Johannes Gtnnaduv. Or George Gen* 
nadius and Mme , Jofjbnfn Gennadius 

the great instability of all kinds of business caused 
by the Smyrna disaster and the enormous influx of 
refugees, the labor market *of Athens was drawn 
upon and ten refugees were hired to start excavating 
the foundations. The news jpread through Athens 
that work could be had at the Gennadeion, and the 
next morning there were hundreds of men and boy* 
•warming over the locality It win necessary at 
once to build a barb-wire fence around the propertv 
to keep out the labor which could not he used. 

During the excavating, common labor was hired 
for three day periods only, so that work could be 
given to as many as possible. These men were 
newly arrived refugees, and although Greek na¬ 
tionals, could often speak only Turkish They 
fought to work for 35 cents a day Earnest expres¬ 
sions of gratitude were sent to Professor Cspps of 
Princeton, Chairman of the Managing Committee of 
the American School, and to the Carnegie Corpora¬ 
tion for work already given and the work to come 

Unskilled labor was begging for work but first- 
class, trained workmen were nearly impossible to 


find Carrying out definite instructions, even of the 
simplest, is something a Greek laborer cannot be 
depended upon to do He prefers tiying some other 
way, or, if he has the opportunity, several ways. 
With this natural propensity, plus a lack of training, 
it was net evtary to chet k over most carefully every¬ 
thing delegated to anyone to do Gradually a nu¬ 
cleus of trusty men was formed They were refugees 
and for the most part lived on ihe job 

All marble was delivered in rough blocks as 
quarried. It was cut, polished, and rubbed down 
by hand on the building site The methods and 
tools in use were the same as used by Iktinos and 
Kali derates, the architects of the Parthenon. It took 
99 working days for an expert marble cutter to 
finish one of the capitals for the main facade. Such 
a worker allowed for the variations in resistance 
caused by the different rn in grain of the marble. 
In this connection it is interesting to note that there 
is only one hand-cut marble building in America, 
and that m the Morgan Library 

The marble was set under Ihe supervision of an 
Amencan stone setter who used modern derricks 
These derruk*. were a great delight to the workmen 
It was necessary to watch them constantly to keep 
them from playing with the derricks to see how they 
worked. As marble foreman, the man was engaged 
who had been m charge of the repairs on the Acrop¬ 
olis Gradually a force of expert marble cutters, 
collected in Constantinople, the interior of Asia 
Minor, and the Greek Islands, was concentrated at 
the Gennadeion With them they had all their 
worldly possessions of a few rags In skill they 
far surpassed any marble cutters that could be found 
in America 

All Work Done on Site 
The Gennadeion was now a very interesting place 
as all work usually done in shops or factories in 
America was done on the site Small shops were 
run, all the ornamental iron was forged, necessary 
woodwork was finished and every piece of marble 
was cut and polished in much the same way as 
buildings were built hundreds of years ago Work¬ 
men in Greece still belong to guilds, and the trade 
is handed down from father to son. In the marble 
shed there were three generations of marble cutters. 

The Athenian architects and engineers were much 
interested in American methods of working and 
visited the building often. The Professor in Engi¬ 
neering in the University brought his classes there 
regularly to inspect the different method of building 
with stone setting derricks from the interior of the 
building and without extenor scaffolding The 
proper mixing of concrete and the pouring of floor 
panels caused much interest The concentration of 
one man on a particular job instead of dropping his 
work to get new materials, as is the accepted pro¬ 
cedure in Athens caused much comment The fact 
that all plumbing, stum fittings and electric wires 
were concealed before the building was plastered 
was an exciting novelty In Greece a building is 
completely plastered before plumbers, stum fitters 
and electricians are called to do their work They 
then cut holes in the finished walls and floors and 
leave exposed most of the pipe and wire An 
experienced plumber was brought from America, 
paid 16 dollars per day plus hoard and traveling 
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TilK GLNNADfclON IN ITS < OMPLKTU) IOKVI 

7 hi\ erne \hon \ tht mtiftrufu t ut \lnutur* silhouetted against I )i abettus, cn w rn from the roof of the American School of Classical Studies 


'xpense*., HrK | 1 11 liftv |Rm_nt was saved over the 
*limuLcs given l»v haul finiiM 

It whs not possible to purchase in (Greece iht 
materials for tht 1 interior finish I fit sp materials 
were quilt intt runt ioiihI hi origin, brnn/c grille * anti 
doors, woodwork, sled, plumbing and healing mate¬ 
rials tanit from llu liulttl Static glu'-s from Bel¬ 
gium, fabrics from Frame, steel bookcase* from 
Fngland, while all furnilurt was t spinal!) made in 
Hudupt st and \ icnna 

These imported mnteri ils were to git Ii was 
the lut k of marble that constantly caused (omirri 
and dtlav Naxian marhle t oultl onl\ lit loadtd on 
tanpies whin thin was a south wind Sometimes 
(ontrarv wimls lit Id hat k the marhle for two ueiks 
or more Thin, again, owing to the strati fieatmu 
of the inarhlt, (oriiitt blocks win till when Minks 
were urgently needed for the lower mnrsts 'I liree 
sprtial trips wire made to the quarries to expedite 
tin shipping of mnrhlt Dm to the prn lpitous and 
inaccessible mountain passes, day* were needed to 
make the trip traveling m n litlh boat the Aegean 
hen is no more de penduhle now than in the da>s of 
Homer On one of these excursions tht hont was be 



nIF MST AIK \DV 

Th>* lonnctts tht imnn building tilth one of the rcsidt.ites 


i aimed for sixteen hours and on another its octu 
pants weri n« arly drowned in a terrific storm To 
s[xtd up the qunrrwng of marhle, men were em 
ployed miming in three daily shifts of eight hours 
each 

The Library of the University in Athens, the only 
other modi rn marble building comparable with the 
(fpiinndiijs group in m/i , took sixteen ytars to huild, 
tin (>tmiud(ion, with the extcplnm of the fluting of 
the mam columns, two years and two months 

The Iw only four tolumns of the two side a read* s 
an monoliths Faith one is eighteen feet high, has 
a diameter of one foot six inches and weighs about 
three ton* 'I lie heaviest single pieces of inarbli 
un the two lintt Is, out bring oxer each balcony in 
the two residences in the Ctnnjdius group hue It 
lintel wt iglis four anti one quarter Ions, is fifteen 
fet t six nit lies long and two ft 1 ! t high 

Marble of Various Colors Used 

The unexpected appearance of n blue stratum in 
the Naxos quarry pn writed tht mam columns com 
mg from there A new opening on Penlehcus gaxr 
n marble of exactly the same quality in color and 
It xlurt Jlit entire output of this quarry, represent 
mg fourteen months 1 U^bor, was uw d to supply the 
niMssary eight columns for the main facade Each 
t nlumii LOiihists of three drums, the drums being 
two feet eight inches in diameter and seven feet high 
I he heavy blocks of marble were brought down the 
steep mountain side on skids by hand It look elextn 
ekivs to cow r the c It \cn miles 

Skyros marble in many vunelicn of color und 
xeining have i>een used in the (lennadeion for dec 
orutivc purposes In two contrasting colors it makes 
a beautiful wainscot for the chief facade In the 
\eslibule of the library, nix variations of this ex¬ 
quisite morble are employe d, rungtng in color from 
llu most lieutiliful alabaster white to the deep gold 
und wolet veined spec linens Throughout the group 
of buildings 1 hi munlc 1 pieces have been made of 
the orange yellow’ white ana slightly violet veintd 
Skvros None of this Skvros marhle could be bought 
in the open market in Alliens It was necessary to 
hu\ it from an English company which had bought 
all the axailuble supply of the material for shipment 
to Anient r 

The ancient Greek color palette composed of the 
throe primary colors, red, blue and yellow, plus a 


small amount of green und a liberal use of gold as 
a blending medium, lias been used for the decoration 
of the ceiling of the mum colonnade and for the 
wall decorations of the ulterior of the building The 
addition of color to the exterior has greatly enhanced 
the beauty and grandeur of the whole group 

The Gennadeinn was dedicated on April 23 Dr 
and Mme Gcnnadius, Dr Henry S Pritchett, Presi¬ 
dent of the ( arnegie ( orporation, and Mrs Pritchett, 
Judge William Caleb Loring, President of the Board 
of Irimtees of the American School, Professor Ed 
ward Cupps, former Ministc r to Creece and Chair 
inun of the Managing ( ommittee of the Ameruan 
School, and Mrs Capps, as will as n large repre 
scuta!ive group of prominent archaeologists and 
classical scholars and delegates from seventy five 
American and foreign universities attended the im¬ 
pressive ceremonies 


The Japanese beetle , an insect pest that is de¬ 
stroying vegetation in the eastern United States , 
is being fought with other insects Read about 
the battle for the preservation of crops in our 
October issue . 



THE MAIN COLONNADE 

tsooking east between the building and tha rpif of columns 
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The Ilaardt and Audouln-Dubrcull, French, trans-African motor expedition stops near the Anglo-Fgypltan Sudan to permit it* taxidermists to prepare the skins and 
•hulls of animals killed In the bush. With eight can equipped with endless treads this expedition traversed Africa from Algeria in the nortUeHl to Madagascar In 

the southeast, reaching that Island which, like Algeria, is a trench possession, bv boat 



ted of the rhinoceros, hippopotamus and elephant, considered a great feast by the natives, and converted bv the while man into waste paper binkrlM During the 
past two vram Africa has betn covered with a network of motor travenes, and the “Dark Continent” Is rapldlv losing its aspect of darkness Railroads, mnlnr roads 

and plantations arc displacing black man and beast. Those who would see “wild” Africa must hasten 




Antelope, buffalo and elephant skulls In the Belgian Congo. Only a small part of Africa Is covered with jungle. A large part Is open plains, nearly treeless 
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Rf MAlNb OF lilt WOODFN HABITATION 


I ISCOVFRINO fM NORTH MDL OF THE VALLEY 


Fltum 1 Th pi inks h rf h Id in plait by mean tf stakes 


Flu he 2 7 hi wooden habitation teas found in thr lower two-foot stratum (bee Figure 6) 


Was the Cave Man a House-builder? 


The Remains of a Crude Wooden Structure, Probably Built by the Long-extinct 
Neanderthal Man, Have Recently Been Unearthed in England 

By J Reul Moir 

b II w of tlr R yal Ant hr »pr logical Institute f ( rial Britain and Irelin I 


mmm| 1 THOUGH thm has now lain (1ih<\ 
ered in various parts of the world an 
enormous quantity of prehistoric im 
( plrmcnls made of flint and other ro< Its 
together with a number of artifacts in 
bone and ivory, especially the remarkable finds made 
recently at Predmost, in Moravia the records of the 
finding of examphs of ancient man’s handiwork in 
wood are by no means so numerous 
We know that wood was used extensiveIv in pn 
historic lime* in the connlruMinn of lake dwelling* 
and Minilai *lru< lures I ut the remains of ternbtnal 
dwellings made of wood and of Stone Age dale are 
met with but raiely The re anon for the* may per 
haps be that wood unless subjected to ccitain favor 
able (onditions disintegrate* and disappears during 
the slow passing of the centum* 

It may therefore, he of mime mleicsl to learn 
that 1 have leiently discovered in the britkfieid of 
Messrs A Holton and Company I id (lie northern 
portion of Ipswich in eastern Lnglana, the re in tins 
of a wfooden strut lure that may be of considerable 
antiquity 

The Oldest "House" df All 

I he archaeological diggin r * which have been 
earned out under the auspice* tf the Piny Slack u 
Memorial bund and by the kind pumission of tilt 
directors <f the brick woiks wtie uiulirlukin in thi 
north easterly portion of the small streamline vall< v 
in wliiih these woiks are bituated 

bmbeddtd in tlu deposits which now cloak the 
sides of this valliv are two superimposed floors 
(Figure T \) <i am lent occupation levels, at which a 
large numbet >f flint implements flakes and ham 
mencloncb lordlier with healths fragments of coarse 
pottery mammalian (including mammoth and 
some human bones comprising fragmentary pm 
tions of a femur humeius and a thick skull) have 
been found In faet fr>m the ielm already recov 
ered a more or less complete picture of the hand 
axes points, scrapers (Figure 5) and rough pottery 
made by the robust type of people who inhabited 


llns small Suffolk valley in the remote pa*4 eaii he 
visualized 

But the discovery i f what appears to he the re 
inHin*—the basal portion—of one of their dwellings 
at the level of the lower floor introduces us to an 
even more intimate and interesting phase of their 
activities At the site where these remains have bci n 
found there exists a srntll terrace m the valley and 
the ruent diggings have shown that the lower floor 
which rcKls upon veil w sand continues into the foot 
of thi* escarpment and is covered by i series of de 
posits sveru^in^ thirteen feel in thickness (Figure 
2 ) The lmsal yellow *and is present m other parts 
of the valley and whoever it contains water it has 
in it numerous roolb o( trees (Ptnus sylvfstru) that 
flourished evidently on the ancient land suifacc 
represented by the lower floor 

Jhtrc is little doul t that this *and was dry when 
thcM* trees whic h do n >t favor wet ground and are 
not now found in the valley were growing and the 



Ficlri 3 An xrupatwn floor* is a stratum of rod formerly 
on the surface, containing loti or discarded objects 


preservation of their roots is almost certainly due to 
the present water logged condition of the sand which 
has provided the favorable conditions necessary for 
the presen ation of wood A quantity of these roots 
was found in the sand underlying the lower floor 
at the site of the recent diggings and in close asso 
elation with the wooden structure here described 
Thu stiucture consists of two pieces of oak of 
plank like form, which overlap where they meet, and 
were placed with one of their longer edges buried 
superficially in and more or less vertical to the 
surface of the underlying sand (Figure 1 ) 

Ihe planks are about two feet long eight inches 
wide and one me h in thic kness and, by their (Jurat 
U ristic foi m were evidently split off a trank of large 
size Behind these planks which may perhaps be 
likened to modern “ base boards,” were piled a quin 
Uly of flint*, and other fairly large atones Beyond 
these, to hold the whole thing m position, u a row of 
stakes not closely set together, roughly pointed and 
driven into the sand to a depth of about one foot 
I hebe slakes have most of their upper portions miss 
mg and were not inset^i vertically, but inclined 
at an angle of abfett 46 degrees to the east 

An Ancient Manufactory 
Between the plauks and the supporting maw of 
stones, were found traces of clay in which were pat 
ttally embedded portion of numerous branches It 
is supposed that these branches, together with the 
missing upper portions of the stakes described, form 
crly extended for some distance above the plank*, 
and afforded a shelter from the sun or wind 

About opposite the middle of the shelter and in 
close contiguity to it, waa found a heap of flints, 
some quartzite hammer stones, a large roughly made 
aide scraper, a number of flint flakes and burnt flints, 
associated with blackened sand Here, it seems, 
was some sort of habitation where the manufacture 
of flint implements was carried on 
Jt is possible that this structure is all that remains 
of the lower portion of a “wind s cr een"—such as 
was used by the primitive Australians and Taama- 
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nians, and if *o, tb« Ipawich discovery is unique in 
England As the windward side of (he shelter faced 
approximately northwest, this may be an indication 
of the .direction of the prevailing winds of the days 
when it was in use 

The artifacts found in the sheltei are in every 
way comparable with otheis discovered in the lowri 
floor, where it has been exposed in oilier juris of 
the brick field, and there would seem little doubt 
that ainoe this floor mat occupied by man, the \alley 
has been deepened by water at lion, and hill washes 
derived from the ancient deposits on either plank 
and of appaiently different ages, have been laid down 
over the prehistoric land surface (Figure G ) 

The wooden structure was found under dejjoul* 
about five feet in depth and these strata appeared 
quite unbroken and without question, ran in under 
the adjacent terrace (Figure 2 ) Thus it does not 
seem possible to suppose that the wooden remain* 
can be other than the name age as the lower floor 
This would seem unquestionably to be of the period 
of the Stone Age, but the exact phase of the epoch 
that is represented is at piesrnt in depute 

English archaeologists at the present time arc mui h 
exercised as to whether the open air encampment* of 
later Old Stone Age man, which were found in so 
many places in northern France by the late Pro 
feasor Comment, occur in Fngland The former 
presence of hunters of these times in the caves of 
Derbyshire, South Wales Cheddar, and Torquay t* 
generally mogni/cd as is the fart that these people 
must have progret*ed at roi* the breadth of England 
in reaching these places and in all probability en 
camped in the open on their way 

How Ancient Is the Find? 

But, although i number of ancient floors or oc 
cupatmn levels hav* been discovered in eastern 
Fngland, buried undei certain superficial deposits 
whuh, judging from the general geol igical evidence 
would appear to have been laid down in later Old 
Stone Age lime* yet a great divergence of opinion 
has made ilvlf manifest a* to whether these floors 
ore referable to the latter epoch or to some hitherto 
unrecognised and early phase of the culminating 
period of the Stone Age—-the Neolithic or New 
Slone Age 

The researches that have been earned out m 
Suffolk over a long stretch of years have established 
the fact that the latest glacial boulder clay (laid 
down by on ue sheet) of this area was deposited 
just after early Le Mou*licr—middle Old Slone Age 
—times, and it would be expected, therefore that 
the remains of the succeeding races of people who 



UNCOVERING rtlF LOWFR F LOOR 
Fit i rl 4 L thug north tn tut i the uarpmtnt The l net 
Hoot m about l ft tnthn l low the k rkntu j / t 


inhabited En r land would lie found in the bed* laid 
down immediately Mibsi qurnt to the letnat of tin 
ice which was responsible for this boulder thy It 
i* necessary to rememlM r howmr that after thi* 
ictreat, no drastic geologic nl ilian^e* have taken 
place in Suflolk, and tftul the post lxiuldc r clay on 
the slopes of the now stieumlesri \ullc vs tributary l 
the main drainage sysl* m are a* would It exjxdtd 
hill washes (the result of the slow w< vring awav 
of the 'lope*') of different kind* ind a n r* (Fi r 
un 6 ) 

The later Old Stone Age bed* dost ulad hv Com 
menl are of the same net ure ind as fngland wa* 
joined to the Continent m those da)s they win no 
doubt laid d« wu under very similti condition* But 
the gcolo r isl r in at present give no opinion as to 
the exact dale of these Lngh*)i accumulations as 
being later in dalt than the latest boulder day of 
F a*i Anglia He would c lass them simply a* r eoloj. 
ically recent n or post glacial and there leave the 
matter 

The archaeologist, on the other lurid is homewhit 
perturbed by the appearance in the floors that have 
been found of specimens of <rud* jjotlery such as 
have not yet hern recorded from the later Old Stone 
Ape deposits in the caves of Fran c although then 
is good reason to believe that similai example* of 
the potters art were unearthed *ome yi am ago in 
certain upjier Lt Mousticr horiron* (those of Nean 
derthal man) in one or two Belgun cavern* 

In view therefore of these pi »lo r iial and an hie 


ological difitullits, which will no doubt disappeai 
a* more dimovenc* are made, it ii not possible to 
say with ibsolute leitamty whether tbe ancient oi 
cupation level* found m Suffolk are to be refened 
to later Old S| mi Apt ir 1» Neolithic limes 
When uncovered tin w h d composing the reman h 
ot the ancient structure sumed to lie in a ver> good 
stall of preservation but it was soon found that it 
would not stand exposure to the air and it ha* been 
found nritsKiiy to ki< p jl immersed in a suitable 
liquid in order 1o prestrvt it 

About fiftetn ycicl* to the west of where the din 
ivery wa* nmdi the minins if what u|)|>earrd to 
be unolher shelter wcic f >und Hut in this <a*e 
only a p irtjon of one il ihe supporting slakes and 
some mii ill In in* lie* were r**ovtied 

Jud^inp 1 y the loi^c iiiimlnr of flints broken b> 
extreme Inal or Told it ill* hvrl of tin lower floor 
it seems tint this jniicd w is marked by somewhat 
*cvcr< climitic conditions mid these may have been 
the c iuse of lh* ivmuilmn of the vallcv by the 
primitive inhibit mis Winn this happened their 
habitations would have gi idu illy decayed and fallen 
down to lie coveied up hy the sand mid other ma 
Ii rial then being deposited m the vallev (Fi n uie 
I | This imposition would com r up the i Id Mjifatt 
spiuig-i and tails* much water lop^mp < f art u* of 
the lower floor and tin i* is n > doubt that it wan at 
sii h a pi icc where thr c onditioiih wi re c x cplimalh 
favorable lor tin pnservilnn of wood that the dis 
ovi ry of this ic markable slrucluri has b*cn made 
llu valley hi whn h th« bnckfield is situated is 
* \tr lordinary ruh in the remains of various nets 
of prehistoric jieoplc ind in addition contain* a late 
K man cemetery and other lelicn of this period 

The Work of Neanderthal Man? 

It i* to be hojied that th< further excavations now 
in progress will 1 h successful in finding other ex 
ample* of these amienl md import int habitation* 
ol early man By exjMNnient* whuh l have tarried 
out 1 believe it jnissibli that iht wood found could 
have been shtped by a shor| flint and spin off a 
trunk by means of stem w*d P is 

The opinion of the late Professor ( ommenl wa* 
that the flint miphmints found it the level of the 
lower floor are to lie reftned tc a phase of the ujiper 
la Moustur or Vloustcnan (time of Neanderthal 
mui) pirl of the Old Stone Age This vuw i* 
shun d hy in my F nglibh archueologist* tint n r whom 
I am to he numbered lt is possible, thercfoie that 
in this new discovery we sic for the hr*t iimi the 
lcmains of one of the wooden dwellings of later O'd 
Stone Age times 



FLINT IMPLEMENTS FOUND IN OCCUPATION FLOORS THF VA1 LEY OF IHE IMPORTANT D1SCOVIRY 

Fmtru 5 a md b are hand axes c and d are ode tcrapen e it a large leroper, f n a Ficcxi 6 Diagrammatic trots section of the valley (not drawn to s d ) h ung the poi o 
point for boring and gun bufe having n more or leu straight cutting edge of the wooden habitation and thr Uml of the app r and lot r floors 
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Our Point of View 


The Salvage of the S-51 



she 


wu 


|I1EN the submarine S-57 was so brutally 
cut down and Bunk in 1 JO feet of water, 
it is probable that fi w people believed 
she would ever be raised and brought 
to a naval dry dork The spot where 
pul down is opt n to the Mcrnd of the 


Atlantic seas and the uncertain weather which pre¬ 
vails at Block Island, Ml miles from whose shores 
the vessel was sunk Furthermore, even should the 
wreck be lifted, there would be a voyage of about 
140 miles to be undertaken before she could reach 
a suitable drydork Vet, this most difficult task has 
been accomplished, and at the present writing the 
5-57 rests in one of the drydocks of our most impor¬ 
tant Navy \ard 

It is probuble that the major objects of the Navy 
Department in undertaking to recover the vessel, 
were, first, to bring home and give decent burial to 
the officers and men who went down with the ship, 
and set ondly, to make a minute examination of the 
hull, and particularly of the enormous gash on her 
port side, ho as to uncover the last shred of evidence 
whereby to determine at whose door the responsi¬ 
bility for the tragic loss of llie ship and her crew 
is to be laid 

The salvage of the 5-57 is the most brilliant feat 
of its kind recorded in all the long history of the 
United Stales Navy, particularly when we bear in 
mind the great weight of the vessel of 1,000 ions or 
more and the fact that the lifting of the vessel by 
means of pontoons—always a delicate operation— 
had to be undertaken in waters that were rarely 
quiet and often decidedly rough. Great credit is 
due to Lieul-Commandcr Lllsberg and the officers 
and men who collaborated in this work It Is also 
pathetically gratifying to learn that the preliminary 
examination of the interior of the boat proved that 
the personnel of the 5 57 stayed at their posts dur¬ 
ing the few minutes which elapsed between the cut¬ 
ting down of the submarine and her plunge to the 
bottom As we stood on the edge of the drydock and 
watched the falling waters uncover the great gash on 
the port side of the ship, it was evident from the in¬ 
folding of the plating that the submarine was over¬ 
ridden from behind by a vessel overtaking her on 
the port side Moreover, it was easy to see from 
the size of the hole that the enormous inrush of 
water, sweeping e\erything before it, must have over¬ 
taken the crew before they had time to < lose water¬ 
tight doors or do anything to save either themselves 
or the ship. 


Safeguarding Stored TTIgk Explosives 

Thk ever-present danger attending the storage of 
large quantities of high i xpbwivis m any one place 
was brought tragically to mind bv the almost com 
pi etc wiping out of the Navy’s exleiiMve arsenal near 
Dover, Nt w Jt r*ev The Court of Inquiry which huH 
been silting will probably lie able to determine defi¬ 
nitely what was thi <ausc of the disaster I hat the 
explosion occurred during an extremely violent thun¬ 
derstorm in whifh lightning was striking freely, 
renders it probable that a mass of high explosive 
was detonated by tin dunk of a heavy lightning 
boll, or that it result'd from a lire hi the storage 
building duo to lightning The deadly air wave 
resulting from the instantaneous generation of an 
enornioiiH volume of gas at high pressure, swept iho 
neighborhood clear of all obstructions, demolishing 
factory buildings, storehouses and the homes of the 


officers and men, to say nothing of the home* of 
private civilians. 

A most impressive lesson of the disaster is the 
folly of allowing villages and isolated residences to 
spring up in clone proximity to such an arsenal aa 
that which was wrecked by this explosion. Wher¬ 
ever there is a large Hlorage of high explosives— 
nitroglycerine, T, N T. or what not—a belt of the 
surrounding country, sufficiently wide for its ex¬ 
tremities to be beyond the severely destructive effects 
of an explosion, should invariably bo provided. 

Passing of a Great Captain of Industry 

In the death of Charles Albert Coffin, industrial 
America loses one of its outstanding figures, fox 
Mr. Coffin was President of the General Electric 
Company from its organization until June, 1913, 


Truth About Great Lake Levels 

Doubtless, many of the facts which are 
brought out in our article on the burning 
question of the Great Lake levels, as pub¬ 
lished oo another page, will prove to be 
unexpected and indeed startling to most 
of our readers. This was to be expected, 
for a vast amount of mismfonnatioo has 
been deliberately written and broadcast 
about this Intricate and very serious 
problem. 

In view of the difficult and highly tech¬ 
nical nature of this controversy, we de¬ 
cided, in response 'to the request of a 
leading citixen of Detroit, to visit the lake 
district and make a personal inspection 
on the spot Through the courtesy of 
Secretary Hoover, the Corps of Engineers 
of the Army, the f ngiiiasn of the Sanitary 
District of Chicago, and the head of the 
Weather Bureau in Washington, we were 
able to go over the official records, re¬ 
ports, letters, et ce t era and ducuas the 
question with th e loading fffi fitilt of these 
various bodies. It was surprising and grat¬ 
ifying to find that there is practically a 

n e w s of the Army, of the Sanitary Dis¬ 
trict of Chicago, and of the Canadian 
engineers, as to th^underiymg facts of 
the case, and as to the methods, in their 
broad outline, by which the lake levels 
can be raised and permanently main¬ 
tained. 


when he was made Chairman of the Board—an 
office which he retained until 1922. The debased 
was born in Somerset County, Maine—that state 
winch has given to the country so many men who 
have achieved great distinction in the work of build¬ 
ing up the industrial and commercial supremacy of 
the United States. Although he was nut favored with 
much formal education in his early years, several 
colleges, including Yale, conferred upon hun hon¬ 
orary degrees in recognition of the large part which 
lie had played in the development of the electrical 
industry 

The great business ability which distinguished Mr. 
Coffin and the practical turn of his mind were 
coupled with an idealism which made him keenly 
alive to what might be called the humanitarian side 
of the electrical industry, ts manifested in the light¬ 


ening of labor and the increase of comfort through¬ 
out the community, alike in the factory and the 
home, in Uie city and on the farm. He was “gifted 
with a breadth of vision that enabled hun to visualise 
business as something more than an opportunity to 
pay fair wages to workers and to earn fair profits 
for stockholders” One of bis achievements was the 
organization of the Research Laboratory at Schenec¬ 
tady, whose able staff, down through the yarn, have 
made auch notable contributions to our store of 
scientific knowledge. Four years ago, the General 
Electric Company established a fund of $400,000 to 
be known as the Charles A. Coffin Fund—the income 
of which u being used to encourage the study and 
application of the science of electricity—a lasting 
and appropriate memorial. 

Avoid Government Regulation 

In the present issue we close our discussion of the 
petroleum industry as forming part of the senes on 
conservation We have dwelt upon the extravagance 
of the past, the economical methods of the present, 
and the promise of the future. We have seen that 
ten percent of the gasoline production now comes 
from the gas which formerly was wasted into the 
air as a nuisance We have seen that where once 
the gushing well found the ofieraling crew unpre¬ 
pared and poured out millions of barrels, to waste 
away in crudely constructed reservoirs, today, the 
head of tlu* well is capped, and both gas and oil 
are conducted, without waste, to gastight reservoirs. 
We have seen that by the new and remarkable sys¬ 
tem of trucking, it has been possible greatly to 
increase the yield of the valuable gasoline from a 
given quantity of crude oil Lastly, we have drawn 
attention to the fact that efforts are being made to 
produce more economical motors and supply them 
with grades of anti-knock fuel suitable to their 
effective operation—this last development alone 
promising a larger saving of gasoline than all the 
other efforts combined. 

The above facts are all to the good. But we have 
seen, also, that the great blot upon the industry is 
the mod rush to drive innumerable wells around one 
well that has struck oil We have seen that there 
is no general plan or well thought out procedure in 
recovering the crude oil. Furthermore, all this wild 
effort to get the oil to the surface and sell it as 
quickly as possible is not only wasteful but has pro¬ 
duced and still produces great irregularity in the 
oil industry At one time, the market is flooded 
with oil, and there u a corresponding drop in price, 
and, what is worst of all, a foolish and wasteful use 
of the oil by the “jov-rider ” This Is followed by a 
slack period in which the oil industry shivers with 
apprehension lest there should be a positive shortage. 

Now, the moral of all this is that there should be 
restricted, cooperative drilling of wells, and this 
thought brings us to the sentiment which heads this 
brief discussion If drilling is to be regulated, it 
must be done by voluntary cooperation among the 
oil operators themselves. Failing that, the nation, 
panic stricken, is liable to demand government reg¬ 
ulation of the industry. This would spell disaster 1 
The oil operators—big and Utile—have done a won¬ 
derful job, even though, in the matter of unregulated 
drilling, they are at fault. But rather than have the 
government—which means the politician—attempt 
to regulate this vast industry, it would be better to 
let.well enough alone, and allow the able and ex¬ 
perienced men who have developed oar marvelous 
oil industry to regulate themselves. 
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COMPLETE BED FIRE-ESCAPE 

The device is built separate from the building It mil still stand, 
even if the entire building collapses 


READY TO BK CARRIED Oh* 

The bed has been lowered by gravity to ground level and u here shown resting on the landing frame 
m a convenient position for removal to a safer location 


Fire-escape for Bed-ridden Hospital Patients 


Fire, which always inspire* fear and panic when it starts in a building, is 
at its worst when it menaces those that are helpless In hospitals, the 
patients that are confined to bed are often at the entire mercy of the flames 
Beds are awkward to carry down flights of stairs and there are many 
records of hospital conflagrations where it was found impossible to remove 
the patients on the upper floors due to the stairway construction It was 
with these unfortunate victims in mind that the fire-escape system illustrated 
above was designed In essence, this system consists of specially con 
stmcted beds and a series of endless chains that extend from the highest 
floor to the ground. The beds Are equipped with telescoping handles On 
the endleu chains, there are horuontal rungs so arranged that the extended 
bed handles will rest upon them. When a fire occurs, the nurses or other 
attendants pull out the handles, roll or carry the bed and patient to the 


nearest fire-escape platform and place the bed in ]H)Hilinn on the bars 
A manually operated brake is then released and the bed 16 slowly lowered 
to thi ground, its progress and speed being regulated by the brake. When 
it readies the bottom, the bed rests on a substantial framework from which 
it is easily and quickly removed by other attendants, leaving the platform 
and frame ready to receive the next patient Throughout its operation, 
this system uses no motive power oilier than that of gravity With several 
of these fire-es< apes on a hospital building, it will be almost lmponsible 
for patients to be rut off from escape by the progress of a fire Further 
more, after the beds are on the escape platform, the patients arc compare 
tivel> safe, as even though the building should <avr in, the fire escape 
framework will remain standing as it is a separate unit Thus, saf< ly is 
offered to inmates of institutions where these fire-escapes are used 
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A Twenty-five Foot “Eye” 

A&tronomcrs Have Planned a Monster Telescope, Many Times Greater Than the Largest Now 
in Existence. Its Actual Construction Awaits the Necessary Funds. 

A 1600 -Ton Marvel of Mechanical Precision 

By Henry Norris Russell , PA.D. 

Professor of Aslrnnomy, Princeton University 

Research Associate of the Mt Wilson Observatory of the Carnegie Institution of Washington 


E considers <1 !u<*t month *ome of the 

W hopes anri dreams of astronomers, hut 
we left out one of the most important 
dreams of all—tin* dream of greater 

-- telr w o|h s We astronomers have great 

teles* o|teo already the gnatest of all, the Hooker 
reflecting H 1 cm opt of the Ml Wilson Observatory, 
with its hundred indies of dear diameter, and its 
hundnd tons of delicately balanced moving metal— 
is hut a few minute* walk from the spot where these 
1 ini's are written Why do we dream of more 9 
Jn the first place, (very gam in telescopic power 
has brought with it the solution of problems that 
could not previously be deared up To take hut a 
single liistumi, the hundred imh reflet lor shows 
what smaller instruments just cannot do with cer¬ 
tainty -that the* outer portions of the great spiral 
n* hului an t mnjmsrd of i loud* of incalculable num 
hers of stars What a still greater instrument might 
reveal in other nebulae, br the planets, and perhaps 
even on the moon, is tempting to think of 

Secondly, the astronomer is always eager to extend 
his studies and to test his theories by observations 
of all kinds upon the fainter stars—and in this pur 
suit he becomes accustomed to expose plates for 
many hours and even on many successive nights 
With h greater telescope, collecting more light, these 
exposure* would be far shorter And by making 
longer ones he could get at still fainter stars—which 
are at present beyond Tenth 

Nor would the study of the brighter stars be un 
affected With more light, more powerful speilro 
slopes tould be used, and we might get detailed 
knowledge more nearly comparable to what we havi 
now concerning thi sun 

But could u huge telescope, far exceeding anything 
that now exists, be built at all 9 A very definite 
nn«wrr to this question has just been given by Mr 
Pease whose extensive expenamr m connection with 



THE WOHL.D S lAIU.fST tHESCON- 
Thi Hnokrr Telescope at hit S tlu>n Observatory, with 
100 ui, h mirror It it sh tchcd in to i cale on the drew 
log on the opposite page 


the design and construction of the hundred-inch 
telescope makes his judgment second to none Ac¬ 
cording to Mr Pease, ‘‘anything up to a telescope 
a hundred feet in a|H*rture can he built, provided 
one wants to pay for it ” In putting his dreams on 
paper, however, he has lieen more moderate end has 


A Rare Combination 

In 1672, Sir Isaac Newton presented to 
the Royal Society a little ux-inch model 
of a new land of teleacope. Instead of 
being passed through a large lens, the 
light was to be reflected to a focus for a 
concave mirror. This was the first reflect¬ 
ing telescope ever made. 

It is a long way from Newton’s little 
telescope to the immense instrument 
shown on the opposite page. 

Few realise adequately the nature of 
the problems involved in creating such a 
large piece of machinery—for a machine 
it is. Nor b the extremely minute 
crit e rion of accuracy demanded in the 
construction of the optical parts- nearly 

a millionth of an in ch. fully sensed by 

alL A body weighing 1,600 tons must he 
mounted in such a manner that it can be 
moved with utmost ease, yet anil maintain 
the most exacting g e om e t ri cal relationship 
with its base. And the designer must not 
only understand mechanics but he must 
also know telescopes and astronomy. This 
is indeed a ran combination. 


made a serious and detailed study of the problem* 
presented by a reflecting telescope three hundred 
inches—twenty five feet*—in aperture 

Jf the proposed instrument was a* long in pro¬ 
portion to Us breadth, as the present hundred-inch 
telescope, the tube would have to he 140 feel in 
length, but it would be practicable, and desirable, to 
give the mirror a deeper curvature, reducing the 
fotul length to 1,000 indies, and making the skeleton 
tube of the instrument 86 feet long over all and .IS 
feet in outside diameter Observations could be 
made, when desirrd, at the primary focus at the 
upper end of this long lube, but, in most instances, 
a secondary convex mirror, about 100 inches in 
diameter, would rrflett the rays batk to the lower 
end, giving un image on the scale which corresponds 
to an “equivalent focal length" of 200 feel 

Photographs taken with this arrangement would 
show image* of the moou nearly two fr* l in diameter 
and of Jupiter more than half an inch across. En 
Inrgemmt of the image to twice or three times the 
sue, on the plates on which it was photographed, 
tould easily be made by lenses acting after the 
fashion of the familiar telephoto (omhination* (as 
i* already done with smaller instruments) The ex 
posurc times would still be short, and, under good 
atmospheric conditions, a wealth of detail might be 
photographed. 

As is done in somi of the largest existing tele¬ 


scopes, the light when it wan used in a reflecting 
telescope having this “Cassegrain form” would pass 
through a hole in the center of the great mirror, 
and the observer would be stationed at the lower end 
of the telescope, looking up toward the sky 

Most of the work with the great telescopes is done 
by feeding the light collected by the big mirror to 
some auxiliary instrument—spectroscope, photom¬ 
eter, thermocouple for measuring heat, and the 
like. At the present time, even with the largest in¬ 
strument, these auxiliary pieces of apparatus, which 
often weigh many hundreds of pounds, have to be 
attached to the telescope and removed to make room 
for others—a task which requires skill, care, often 
considerable physical effort, and always a good deal 
of time The last item is not serious when the 
changes are made in the daytime, but it practically 
precludes the making of more than one kind of 
observation on a single night 

With the proposed telescope, these various instru 
merits could all be permanently aitaihed to the 
lower end—radiating outwards in various directions 
of the 35-foot circle, and a simple diagonal reflector 
would suffice to send the light out toward any one of 
them that might be < hosen to work with This would 
save a great deal of time and labor and an object 
of exceptional interest, such as a new star, could be 
observed in all sorts of ways on thr same night 
With exiHting telescopes, too, the observer is tar¬ 
ried on an “observing platform" of one sort or an 
other, which tan be shifted from place to place as 
the teles<ope turns to follow the stars^and even so, 
he is ho fortune* forced into deodcdl) inconvenient 
positions The new tries* npc would br so huge 
that the weight of a man -or of two or three—at the 
lower end would not disturb its running at all The 
observer would therefore he earned on the tele- 
scope itself—in some sort of seat at the middle of 
the lower end, requiring only relatively simple ad 
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BUILDING THE IIOOKFR TELESCOPE, 1916 
•Lowering m ten-tom ride a/ the yoke into piece* Boon this 
gient telescope would be dwarfed by the one proposed 
tn this article 
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The mounting u of the njuatonU ring type which t% known. 

f the heaven The mounting n if tie t /n gra i in type , 

/UHtmenu Ln me rt thr varying unfits which ihc tile 
MOpi ixi# made wilh the vertical Fven if he were 
working at the upper end he could find a seat it 
some sort of “cage ’ fixed on the middle of the upper 
md of the tube, around the plate holder whuh, al 
though giving him room to move about, would hlotk 
off but a negligible portion of the light re* rived bv 
the huge mirror 

The #v»tem# of tier trie al control by which the 
existing great telescope# can lx manipulated by the 
observer, merely by pressing buttons, would work 
equally well in the new case, bo that the observer 
could remain in his station, actually “aboard” the 
telescope, for hours at a tune, shifting the dome as 
occasion demanded, adjusting the focus, and carry 
mg on all the delicate “guiding* which keep# the 
star images exactly in the desired place From this 
point of view, the proposed teles* ope, despite its 
vast dimensions, would be more convenient to run 
than a small one which is light enough to be moved 
by hand, and it would be o luxury for the astronomer 
to operate it 

The mechanical and optical design of a great tele 
scope involves only the use of well established and 
tested principles Aa Mr Pease’s drawing shows, the 
main tube would be mounted in a great, forked 
polar ami, in such a way that U could be pointed to 
any spot on the visible heavens The whole weight 
of the moving parts would be 1,600 tons Modern 
roller bearings are known to be capable of handling 
even such heavy loads, and the necessary precision 
of running could doubtless be attained by careful 
construction The optical parts, too, involve no un 
certain innovations 


to be particularly stihl Two axes at right a glei D one jj 
n i hick thi fo t mirr r r ft cts ih uj u trd t h\ p 

in the large mirror to a focu lchi / 1/ 

for bo large an aperture, onlv i mirroi could be 
considered at all—the lonstimlinn of a lens 1 un p 
utterly out of the question Mr Ft am in a paper 
recently presented before the Astronomical Society 
of the Panin upon which the piesent account is 
based—giv* s a very interesting survey of tin dif 
ferent materials out of which a iniir r nn r ht inmg 
mablv be made and concludes that 1 disk of glas* 
would be the lient according to ur pirsent knuwl 
edge Metallic allo)s allhou r h h>|K»ful d» ml 
appear to be as good Tused quart/ if it could Lh 
made in so great a sue, would b* best of alt foi 
it expand# vny much less for a r nen rise jf tern 
perature and so would change ita shape ninth less 
if the temperature in the dome ro*e Next to tln« 
in desirability, and at present within the range of 
the practicable come the gluHaes f hi n h silnu ron 
tent, like the familiar Pvrex which expands much 
less than ordinary glass 

Estimated Coat—Twelve Million Dollars 

The dome enclosing the great Ith scope would 
have to be 200 feet m diameter and 200 feet high 
twice the sue of that of the hundred inch Hooke 1 
telescope, but here again the engineering problems 
are not unreasonably troublesome 

One of the most important of the s* lentifu prob 
lems connected with such a telescope remains -its 
location It would doubtless he used for a century 
at the very least, and mauv consideration# have to 
bo borne in mind—clear ikies and steady air first 
of all—then healthy and tolerable living conditions 
for the observing staff, accessibility of engineering 
and machine shop aid and, last but not least sts 


rthrr pen t the t le rope t be hr Ctrl at ill tuifle parts 
hoi id if hi ft t th 1 thr ugh a hole 

bihly hi ill of th* main ml foundation against 
possible eirthquikes and of the govmumnlal en 
vironinent against possible wars or revolution# 1 
A good 111 a i\ sips w>uld h iwever meet the con 
ditious named al »\t furlv well or belter From 
tin limit 1 lionomual standpoint a location in 
the s uthirn himispben would be de* idedly pref 
1 rul h as tlu nu si interesting rc r ion in thr whole 
In ivr 1 s hi hiding the Magellanu C louds and the 
gieit sur el >uds f 1 I 11 s mthern Milky Way — would 
then It uiicsmble 

One more farlor remains -counting the cost Mr 
Pease estimates on the basis of present prices that 
the great tele si ope with dome and accessories would 
*os| bottu twelve mill it ns of dollars Thin w cer 
tjinly a gnat sum but thr half million whuh has 
n*luall> been spent on the hundred inch telescope 
would have seemed equally impossible of attainment 
u generation or two ago Hit investment from the 
standpoint of science would be a permanent one 
md bring in large dividends of increased knowledge 
Klie state of private ben*factious ha# grown to such 
1 di^rce that surli a rnval gift ih not inconceivable 
One is tempted to nfleet, too, that tould Home 
flit 1111 (onferenu of the powers see its way to some 
mutual international agreement involving the con 
slruetion of one lens battleship all around and 
could this saving be devoted to science wc might 
see one such r rcal teles* ope in the l ml* J Nlutes 
in #onu r ood climate in the southwest—another on 
British soil perhaps in South Afri* 1 and 1 third 
penhunre in French Algeria 
But this dream is taking on 1 polili il turn and 
it is lime to awake 
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AT PIT RIVER, ONE END OF THE LINE AT VACA, THE OPPOSITE TERMINAL 

r his apparatus , at thr pouvr generating end of the test fine suggests the thoroughness and To record certain phases of the tests , new and special instruments t in many owes, were 
intricacy of tit tail tthiih entered into these short circuiting experiments designed and constructed for Use m different parLs of the test circuits 


A New Chapter in Electrical Engineering 


Practical Experience Rather than Theoretical Reasoning Is the System that Has Been Found 

Most Satisfactory in the Development of Superpower 


KADY at Vaia!” — “Rfady at Tit 
River*”—“All right. Bill Let her 
go 1 ” Whereupon Hill, pulling a long 
rope, cunnccUd a 220 , 000 -volt trun*- 
miHHion line dire<(|y to the ground. 

There was a trash and a hurst of flame 2 r > feil 
high Three thousand horsepower of electrical 
energy dissipated itself into heat and light I bin 
the line’s protective devices opt rated, and one of 
the most spectacular of electrical tests ever jm r 
formed was over. 

The point at issue was this—What happens to a 
long, high voltage transmission line whin things go 
wrong 9 

Here wn« a question for whii h there was no satis 
factory answer Small stale experiments, artificial 
lines, and other laboratory methods, although ex¬ 
ceedingly useful in soiling problems connected with 
transmission lines of ordinary length, had failed to 
provide data which chrtked with the results of 
actual experience in the case of very long lines 

Back to Nature for an Answer 

The answer had to be obtained, however, and the 
only way to pet it was to “go back to nature " So 
a group of engineers decided to take a few chances 
and try some life sized tests. 

Dividing theinseUes into two groups, they in¬ 
stalled themselves at cither end of a 202 mile trans¬ 
mission line of the Pacific <#in and Eleitric Company 
in northern California. One group was in the Pit 
River hydro-electric power house, where two 35,000 
kilovolt-anqiere generators are in operation, and the 
other group was 202 miles away at Vaca Dixon, the 
point where the energy from the Pit River is poured 
into the gem rol network of the power system The 
two groups worked together through the use of trie 
phone communnalion tarried by a high frequency 
earner current over the traii»nn*»ion line itself 

In order to reprodme various trouble conditions 
as closely as possible, a senes of experiments was 
tarried out with the generators, converters, rirouit- 
hreakers, and other mmhinery at both ends of the 
line Exart information at to what was going on 
in the system was scorn d by means of special in¬ 
struments, many of which were designed for this 
particular occasion The most drastic test of all, 



the grounding of the line, was the “fireworks finish” 
in both the literal and the theatrical sense 

The result of these experiments was a notable 
(ontribution to a new chapter of electrical engineer¬ 
ing—“superpower uiguict ring”—whi<h is being pre 
pared in cooperation with the public utilities and 
the electoral manufacturers 

This new chapter is needed because many prin 
uple* that hold good for electrical systems confined 
to restricted ureas do not hold good in the case of 
long lines 

Of these principles, perhaps the woh| familiar is 



SHORT-CTRf LllTING DEVICE 
Note the lengths of fuse wire across the insulators 


that "the higher the voltage, the farther current can 
be economically transmitted” In ordinary practice, 
if 1 * 1,000 volts is not sufficient to carry a given 
amount of power ecouomually a given distance, the 
desired results can be secured by raising the voltage 
to 22 , 000 , 44,000 or some other value But when 
transmission lines are several hundred miles long, 
tile rule is no longer necessarily true, and conditions 
may arise where no appra lable amount of power 
urn be transmitted at any voltage. 

Stability of Prime Importance 

Let us take a line consisting of two Insulated wires 
forming a transmission line about 700 miles long 
and let us apply, at one end an alternating voltage 
Ulwrcn the two wires by means of a generator of 
negligible reactance The applied voltage will not 
appear instantaneously at the other end, but will 
take an appreciable, though very short time (1/240th 
of a second) to arrive When this wave reaches 
the open end, it is reflected, producing a wave of 
the same magnitude but moving in the opposite 
direction, so that the voltage at the end of the line 
is doubled. This action is repeated again and again, 
with the result that within the small fraction of a 
second required for the operation of protective de¬ 
vices, the voltage may rise to upwards of 25 times 
its normal value Obviously, such a line (which is 
called “unstable'*) is useless for power transmission. 

Thu fact has been known for a long time, but 
until recently, no one worried about it. As long as 
transmission lines did not exceed 100 miles in length, 
effects of this sort were considered negligible But 
now that dutant waterpowers are being developed 
and long superpower lines are bemg run between 
systems, the situation has changed, ihp stability of 
long transmission lines has become a matter of prime 
importance, 

Thu is especially true because a line connected 
to transformers and other common electrical devices 
begins to exhibit symptoms of instability at much 
shorter lengths than the simple line mentioned above. 

The following description of an ordinary elec¬ 
trical accident may make this situation dear. Let 
us suppose a tree has fallen across a transmission 
HneT It will, of course, cause a ground which means 
that a sudden rush of current takes place. This 
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dwttmd for power oum the machines on the 
ps ftr sc system to rasdgust themselves tad in so doing, 
tbey set up power oscillations or “surges.” In a 
llpe^of ordinary length, protected by device* in* 
verted by many engineers, this surging is automat- 
bally suppressed, and after a few seconds of 
disturbance everything gets back to normal. But in 
long lines it may happen, due to certain Instability 
effects, that the surges cannot be stopped in the 
ordinary manner, but grow rapidly worse and worse, 
until finally the whole system has to be abut down 
to prevent disaster. Then everything must be started 
up again, which takes time. 

Similar surges can be started by lightning flashes, 
the sudden cutting off of s heavy load, and other 
mom or leas frequent occurrences, so that unless a 
lino is thoroughly stable there will be frequent 
interruptions in the service. Hence, the necessity for 
the new science of superpower engineering. 

Most people have a rather vague conception of the 
characteristics of a generator and their relation to 
the operation of the rest of an electrical system. 
It does not necessarily follow that the characteristics 
that give successful operation in a steam plant serv¬ 
ing a congested area will he equally successful when 
used to serve the same area through a long trans¬ 
mission line. 

The characteristics of the transmission line are 
determined when the distance of transmission, the 
spacing between the wires, the sizes of the conduc¬ 
tors and the frequency are given. The amount of 
power that can be transmitted over a line of given 
length and characteristics, when the voltages at each 
end are absolutely fixed, is proportional to the prod 
uct of these two voltages and this is the only way 
in which the voltages enter into the problem 

The idea that a transmission line of any length 
may be operated up to the power limit determined 
by the carrying capacity of the conductors is a 
delusion In practically all transmission lines of 
any appreciable length, as built today, the operating 
limit of stability is reached long before the maxi¬ 
mum carrying capacity of the conductors is ap¬ 
proached. 

On account of the large investment in a trans¬ 
mission line, it is imperative to find some way of 
increasing its operating limit and the work that has 
been done in the last few years has been earned on. 


first of all to determine the factors that enter Into 
the problem and secondly, to determine what operat¬ 
ing limit ia possible, having due regard to the main¬ 
tenance of a satisfactory standard of service. 

*Tln fundamentals of superpower engineering 
have now been thoroughly explored," the writer was 
told by C. L Fortescue, transmission engineer of 
the Westinghouie Company, who, with J. P. Jolly man 
and Roy Wilkins of the Pacific Gas and Electric 
Company, conducted the Vaca-Pit River tests. "There 
is now no theoretical limit to either the length or 
the capacity of a transmission line Effective meas¬ 
ures to insure stability have been worked out, and al¬ 
though numerous details still remain to be perfected, 
operative transmission lines of any length needed 
in the United States can be constructed without diffi¬ 
culty. 

Conservation a Driving Force 

“Ail of the elements of an electric power system 
—the generating end, the transmission lines, and the 
load—affect the stability of the system, and each 
must have the proper characteristics in order that 
the system may remain stable under all conditions 
To determine these characteristics, a careful study is 
made of each element In the case of new construc¬ 
tion, such aa a generating plant or transmission line, 
the apparatus can be designed with the desired char¬ 
acteristics. The load, however, cannot ordinarily be 
altered and in many cases existing power houses are 
interconnected. Under such circumstances compen¬ 
sating devices of various kinds are installed. 

“The generators and transmission lines for the 
hydro-electnc development now under way at Cono- 
wmgo, Maryland, which will supply 5S0.000 horse¬ 
power to the Philadelphia Electric Company, have 
been designed after a thorough investigation of the 
Philadelphia load to insure stability, and all other 
power installations, such as that proposed on the 
tn Lawrence River, will also be analyzed and de¬ 
signed from this same standpoint 

“The question of stability ia constantly growing in 
importance because we are evidently entering into 
an era of long transmission lines of heavy capacity. 

“There has been considerable misconception on 
tins point, even among engineers According to the 
prevalent idea, superpower means chiefly a balanc¬ 
ing of systems, with the interconnecting lines carry¬ 


ing only the small volume of differential power. 
This u true enough under most conditions, but it 
must not be forgotten that one of the great advan¬ 
tages of superpower is the ability to secure power 
from a neighbor in caie of an emergency. In other 
words, unless the lines interconnecting the different 
systems are able to carry sufficient power to compen¬ 
sate for the temporary shutting down of the largest 
station of interconnected companies, the full benefits 
of the arrangement may be lost when most needed 
In general, therefore, interconnections between large 
utilities cannot be justified unless they can deliver 
a large quota of power 

“In addition, due to the increasing necessity of 
conserving fuel, we will develop more and more of 
our walerpowers, but unfortunately, nature works at 
cross purposes with the engineer in this connection. 
On one hand, she has made the sea coast, lakeside, 
and nver bank the most attractive abiding place for 
the majority of people, and on the other she has 
located most walerpowers at considerable distances 
inland, and often in regions of naturally sparso 
population Hence, power from water falls must 
ordinarily be transmitted considerable distances to 
be used to the best advantage 

“Stability is of dominating importance in long 
transmisMoti lines, but certain troubles occurring in 
short lines, which have heretofore been referred to 
other causes, are now known to be due to instability, 
so that our investigations into the larger aspects of 
this question have enabled us to improve ordinary 
service ” 

Superpower development is. therefore, not merely 
a matter of lying clcctnc systems together by wires, 
hut involves a new order of engineering and weighty 
financial considerations Transmission lines over 
100 miles long cost many millions of dollars and 
obviously cannot be constructed unless they earn 
their cost and upkeep The superpower engineer is, 
however, working out all of these intricate problems 
and it is he who will in time make the superpower 
dream come true 


q On the race tracks, new automobile refinements 
are tried out and if successful, they are used on 
pleasure cars tie sure to read of this in the 
thrilling article on rating automobiles that will 
appear in our October issue 



A VIEW OF THE FLASH FROM ANOTHER ANGLE 

ffo abort circuit is on The fuse wires across the Insulator* are being consumed by the Each man at the tests was so busy with his own work that few saw the actual flash that 
enormous current fbwin§ through the circuit at the moment am recorded by cameras One of the resulting mews u *hoten above 






WHFRE THE INDIAN ONCE ROAMED 

Weighty problem j imolvtng vanrus phaw i f/ rn//o arc /Ara hed oat on thu ‘it-acre radio rn rvation of thr ( eiural Electric Company at SJunectady New York. The parallel furrow* 

holt th gr and tyifr /1 f the fughpowered transmitter The small buddings hou i the h it*at staUors 


Acres of Radio 

Invisible Waves Shot Into the Sky from the Mohawk Valley Recall the Indian's 

Curling Columns of Smoke 

By Orrm / Dunlap , Jr 


IF the Red Men rruld wander down lh* 
long long mill fi mi lh* Happv Hunt 
ing ( rounds to th* Mohank V ilky 
. thiy would ve ltisieod cf the wighumn 
J of yore an at ray of p les and masts 
holding aloft a netwo rk of topper wires Theie in 
lh« Icnlhills f the Adirondack*) on thi level pi tins 
of South Shi nr* tidy stand st\*n powerful broad 
canting stations si itLirid over a 'Ska re plri In 
plac* of th*. smoke messages of th* Indian <urlmg 
slowly into space, ait invisible hut powerful elec 
Inc wises which <arrv dispitches, mu«ir and voire 
anoss woild wide distances to Australia ^outh 
Africa and distant lands m Luropc at the speed of 
sunlight 

Short Waves Play Odd Pranks 
This acreage d tt**1 with tiny wooden shacks, 
whnh hous* thi litcst in ndn transmitters is the 
dc.velopmeqt laborat >ry if tin G*ncral Cltclru re 
seanh engineer* who are studying th* vagaries of 
the c the r and transnus«i m phem menon on wave 
lrngths frtm five to three th* us md meters m length 
The seven transmitters can Im o|Krat*d sinmltane 
ously with* ut th* "lightest ink rfircncr with *a*li 
other A Lmtpd States Navy bind in Washington 
may be playing from om atnal, a dance orchestra 
on Broadway from another while a variety of songs 
or talks are radintid iiom the other wires some to 
coroe hack as letur^ seeking verification of reception 
in different quarteis rf the globe Such is the 
tiansformation that Ins taktn plate in communKa 
lion smet the Indians vanished from the Mohawk 
Valiev 

lh* engineers ly ! irving the various wave 
lengths and in reading the re| rts nenl m by lis 
tenera are rapidly learning thi tricks that radio 
play* up* n (he white man flic, short waves, under 


100 miters Jn length seem to plnv a game of h*»p 
skip and jump around tin gloho It has I urn found 
lint messages rairud | v th*. lower wave binds sh ct 
high into thr *k> and arc not reflected back to the 
Mirfau of the cnith until they rover hundreds of 
miles In some ibmn tluy ire not heard until they 
r tt m* re thin 1000 miles from then noum It 
has been noticed that the 20 miter sjgnjls do not 
* uni I) ic k to thi earth within a radius of IDO miles 
*f the transmitter This is called the jiimpov<r’ 
or skip effect Dr I F W Al* xandirson esti 
mates that the 32 79 m* I* r wave in its flight from 



2XAF. AFRIAI CONTACT WITH AUSTRALIA 


This u th o culled half toe type of ai tenna that has 
bt n found tffui nt for shortwave trinsmiMon 


Nhenrctadv to Austialia makes approximately three 
skips 

lh* layman in observing the win network over 
this research field might select the 300 foot steel 
towers as the aerial supports responsible for girdling 
Mother Larth with radio music hut such an aasump 
lion would be wrong Off in one corner of the 
radio reservation is an insignificant looking single 
length of wire SO feet long and about the diameter 
of i lead ptmil, buspc ruled from nn insulator hung 
by a rope from the yardarm atop a 70 foot telephone 
pole ihis is the international contact 1 

Schenectady to South Africa 

This wire is railed a vertical half wave aerial 
In the exact center is hung an acnal ammeter which 
measures the amount of current flowing in the wire 
It is a trifle too high to be read directly with the 
unaided eye so the ofieralor takes the reading 
through a telescope 

Nearby is another aenal of similar design but 
stretched in thi horizontal direction It is called a 
“horizontal half wave antenna ” Certain localities 
gU the messages more satisfactorily from the hon 
/ontal wire than from the vertical aenal For ex 
ample, Key West obtains more reliable signals on 
32 79 meters radiated from the horizontal wire and 
there are indications that this wire is superior for 
north and south communication However, Cali 
forma observers notice no difference between the 
vertical and horizontal wire England gets bat re 
suits when the vertical wire is used 

Another peculiarity is that the short wave trans¬ 
mitters require no ground connection Installation* 
tuned to radiate above 65 meters usually employ a 
counterpoise, but it is not needed oft the lower 
channels The big 50 kilowatt transmitter has a 
grid of wires buried in furrows beneath the aenaL 
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TUNING CAGES OF A SHORTWAVE AFRIAL 
The small inductances are for ike purpose of regulating the 
transmitter's uaveiengtk The meter denotes the amount 
of current in the antenna circuit 

The high power, water cooled, vacuum tube tram 
mitlrn which feed the aenni of the 32 79 meter 
by stem are rattd at 20 kilowatts These tubes oper 
ate in a push pull rmuil They arc controlled by 
a quartz crystal oscillator through an interniedntc, 
harmonic amplifier which holds the station on its 
exact wavelength The transmitter feeds approxi 
matrly 13 kilowatts into the aernl 

So far do the signals from the short wave trans 
mitten travel, that it is difficult to determine which 
direction or route, the waves take in thur trip to 
foreign countries One dav at 3 H) pm, eastern 
standard time a greeting fiom Secntary of Agn 
culture W M Jardine to the annual agricultural 
show in South Africa was radiated by station 2XAF 
from the 12 79 meter transmitter The wave* were 
detected hy an amiteur in Johannesburg 8 300 miles 
from Schenectady, and he forwarded the electrical 
impulses from his receiver over 1 ind wires to station 
JB Johannesburg, whence the American menage 
was re broadcast successful!) to thousand* of li9 
leners 

Seveiul weeks Idler, mail was received from Vic 
Una Australia, from an eavesdropper on the mes 


sago destined for the farmers in South Africa. The 
letter said, “Very loud three hours after sunrise 
If signal went east «t covered 14,000 miles and if 
west about 11,000 miles w 

Harry Sadenwater, who was operator on the 
Lmted Stalls Navy seaplane AC 1 during the trans 
allantic flight in 1919, and who is now i nginecr in 
charge of technical operations of WCY KOA and 
KGO said, “There n no way of cBlimating whuh 
way the messages travel to reach Australia They 
may go via the north or south pole* as far as wi 
know n 

Mr Sadenwater called attention to the fact that 
wireless code signals are about four limes as reliable 
as voice or music when sent over long distance* 
because the dots and dasher an of comparatively 
uniform strength, while thi different sounds in 
speech and music vary in intently, some loud and 
others soft 

Dotted across the 54-acre field are thi following 
broadcasting plants WGY on *80 miters rated at 
50 kilowatts (This is the station broadcast )i* 
Leners hear), station 2VAH 10 kilowatts on 1 300 
meters used for relaying pro n rams to Wf AD, Can 
ton, New York, for rebroadcasdng station 2XK., 
10 kilowatts on 109 or 63 1 meter* 2XAF 10 kilo 
watts on 12 79 meter* 2XA\J 600 watt* on 13 
meter* 2 XAC, 10 kilowatts on 30 2 incur* for hon 
aonlal bmp < x peri menu, and 2XA1), 1 kilowatt on 
26 4 meters 

Wood Used for Insulation 

One brick building 60 by 100 fiet serves os the 
power house and home of tin 30 kilowatt inMalh 
lion The other transmitter are houmd in wooden 
building* about 23 feet square Ihcre ire three 
steel masts arranged in iht form if a triangle *i 
thit various type* of aerials can li t**tid Three 
80 foot woodm poles support tht atrial of the 109 
meter equipment Olhei woe den m »*ts hold aloft 
the aerials of I hi other short wave radio trinsmitting 
station* 

The power building house* the high volta n i ncli 
furs amplifying and modulating equipment Then 
are thice rectifier* having a capacity of 130 kilo 
watts at 13 000 volt* 7hc*c nctifiei* convert thi 
alternating current supplied to the Mation into direct 
current, which is used for the plate supply on thi 
various transmitter* The lnodulutin^ « pupment is 
arranged m> that it can be coiim ud with any of 
the binallcr buildings by means of overhead Iran* 



It NINO HOI SI OF A SHOK1 WAVf STATION 
At th point thi r tdio frequency / cd Unu from the 
transmitter are u pi l if ugh a tune l circuit to the 
sfu rt wave trantnutting ant • nno syitem 

mission wires When the expel tint ntul stations radi 
ati program* from the \X( Y studio in the city they 
are sent over two milt* of imal c i! le which con 
mets the mnr iphone with the lrin*tuitters and al 
lows jh rfi ct ritran*im**u n 

A dark room i* provided in the main building for 
developing istillogrnph film* ninth ricord modula 
lion A circulating pump having a capacity of 130 
gallon* per mmuli supplies cooling wall r for the 
hi r h j wer IiiIk* The water is piped underground 
to ill tin radio shack* In the main building the 
water is fori id ly a hi iwei it a pressure of 55 
pound* pi r *qu ire m h llir u^h a large radiator 
similar ti tlie radiate r of in ante mobile tliutr keep 
ing ihr tinq endue of the water at approximately 
>5 dt n iee* l ilmnheit 

Tlu rubber hose i nrwn^ tin walcr to the tubes 
ind ill of (hi ileunial instiuineiit* which comprise 
tin Irinsmiltcr* m rn unit d < n inaj le Tin wooden 
(runes hive Icin ^ivm a special impugniting treat 
merit ti impiovt the in*ul ilu g qu elide* so that 
i* much of tin ele In il incr^y is po**il>li will gel 
ink *|iu< ju*t i* tin Inch in smoldered In* fire to 
i u it in i *mohc fir hi* m^iihI *y*Um 



A 65 METER RADIO VOICE 

fAu unit of {At gigantic radio system at bchcneitadr New York operates on a wavel ength 
of 65 meters The crystal control oscillator at the left serves to hold the stati o n on its exact 
wave and sa prevent swinging as well as interference 


SCHENECTADYS CIANT BROADCAST™ 

This complete layout u rated at 5V kdouatt% and Ant a large ope rat ng ta tiu* When the 
transmitter u functioning the operator cantot apprtach the mntrum its to read the met « 
and so he must employ a telescope for this purpose 
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Cawnc-Head Gas ( ommujhsion Plant Where Gasoline Is Obtained nun Oil Well Gas 

Uncle Sam, Spendthrift—IV 

Conservation of Gasoline by Its Recovery from Gas; by Improved Refining Methods; 
and by Using Special Anti-Knock Gasoline in High-Speed Motors 


IN our preceding article on the conserva¬ 
tion of petroleum (August issue) we 
dealt with the Iohacs of petroleum due 
to the lnik of organized scientific 
J methods in drilling well* to get at the 
petroleum It was shown that there ih a general 
consensus among the oil men that for every barrel 
of oil brought to the surface, four are left in the 
ground Inasmuch ah the \annus proposed method* 
for bringing to the surface this 80 |>ercent of the 
oil are at present largely experimental, and that suih 
methods arc being givrn only a vrry limited trial, 
it is not Hirek hing a point too far to look upon this 
large residue of the oil as a waste or loss. 

Furthermore, considering that we ore merely skim¬ 
ming the cream of our oil reserves, and that we are 
using up this oil a* fast as we get hold of it—living 
from hand to mouth—it cannot be denied tliat these 
disouasiofis of the oil problem have a legitimate 
place under our title of “Unde Sam, Spendthrift.** 

1,100,000,000 Gallons from Former Waste 

In the present chapter, wo deal with the wastes 
of oil above ground. At the outset it is only fair to 
state that, although in the earlier days of the industry 
the above ground wastes were enormous, today, 
thanki to a better understanding of the problem and 
the adoption of highly developed methods of refin¬ 
ing, there is comparatively little waste here. 

The most valuable constituent of the crude oil 
is gasoline. At the present tune, the greater part of 
the gasoline in rccoicred by distillation, but of late 
years there has been an increasing development of a 
method of recovery known as "cracking," in which 
a larger percentage of the valuable contents of the 
oil is recovered than is possible by simple distilla¬ 
tion. Furthermore, there is an increasing effort 
being made to recover what u known as “casing¬ 
head** gasoline, that is to say, the gasoline which is 
to he found m the gas which flows from an oil well. 


By /. Bernard Walker 

Casing head gas is the natural gas, which, a* we 
showed in the previous chapter, in the early days 
of the industry was very largely allowed to go to 
waste The head of an up-to-date well is now cov¬ 
ered with a tight casing, from which both the oil and 
the gas are carried to suitable storage. In recover¬ 
ing the gasoline, two methods are used. In the first, 
the gas is compressed and led through water cooled 
coils, in which the gasoline is condensed and so re¬ 
covered. In the other method, the gasoline is 
recovered hy absorption—the gas being carried 
through various petroleum “fractions,** ranging 
from heavy kerosene to light lubricating oil* In 
some coses, the compression and absorption methods 
are combined The resulting gasoline is too volatile 



A RIVER Oa WELL 

This «m <i located on a m nd bar i*dU Atktam Jttwr 


for use in motors and it must be blended with other 
gasoline before it can be placed upon the market 

The recovery of casinghead gasoline from oil- 
well gas must be put down as one of the most meri¬ 
torious developments of modern day refining The 
production from what was formerly considered as 
a waste has grown from practically nothing in 1911 
to over 1,100,000,000 gallons in 1925 According 
to the report of the American Petroleum Institute 
to which reference was made in a previous chapter, 
there has been a gradual increase in the amount of 
gasoline obtained from casinghead gas, Tanging 
from 0 2 of a gallon from gas to each barrel of oil 
produced in 1915 to approximately I 4 gallons from 
gas to each barrel of oil produced in 1924. 

Let us now consider the methods of recovery of 
gasoline from jhe oil itself, which Is done in what 
are known as refineries The simplest of these are 
those plants which practice what is known as “lop¬ 
ping” or “skimming,” 

“Cracking" Increases Gasoline Production 

In topping, merely the gasoline is extracted—this 
being done by a process of distillation. A skimming 
plant extracts tbe gasoline and the kerosene. There 
are other refineries which carry the distillation fur* 
ther and remove such fractions as lubricating oils 
and other less-known products. A “completed re¬ 
finery is equipped to obtain any desired fraction 
from tbe crude oil handled and can, within certain 
limits, Increaso or decrease, at will, the ratios of tbs 
several products obtained, thereby adapting its op¬ 
erations to market conditions. Tbe desire to increase 
tbe ratio of gasoline recovery led to the development 
of so-called “cracking" processes, which hove addsd 
enormously to the total gasoline production. 

In the distillation proems, the oil is kept in cir¬ 
culation through a series of stills and during its 
progress is subjected to various and indreating di¬ 
gram of best—ihe different fractions being thrown 
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WELLS ON BOUNDARY LINE 
These oil wells ere located on the line between two adjacent 
oil properties in Los Angeles County, California 


other valuable oils, a restriction should be put upon 
its Hoe for purposes which might just as well be 
served by coal. To this, the oil men answer that the 
question as to whether fuel oil should be used in 
furnaces or further reduced by cracking will be de¬ 
termined by the question of supply and demand and 
price As the price of the gasoline rises, propor 
lions tel y large amounts of crude oil will be treated 
by the cracking process, and the users of furl oil 
will return to coal when the higher price of gasoline 
justifies the change 

In addition to the conservation of oil through the 
development of casing head gas and cracking proc¬ 
esses, there remains one other most promising field 
of conservation, which may well prove to be the 
most important of all We refer to the development 
of special motor fuels and their use in a new type 
of high-compression, high-speed motor Of the many 
men who have directed their attention to this most 
important subject, none Stand out so pre eminently 
aa C. F Kettenng, who now for many years past, 
as president of the General Motors Research Cor¬ 
poration, has been untiring in his search for what 
has come to be known as “anti knock” fuel During 
this investigation, he has made sonic 10,000 experi¬ 
ments in on endeavor to find out just what was the 
cause of “knock,” and what are the desirable condi 
lions, both in the fuel and in the motor, to get rid 
of this trouble 



PREPARING FOR A “SHOT* 

Pouring nitroglycerine into a shell that will be detonated 
at the bottom of the uell to increase the oil flow 


off, successively, as the oil is raised to their tempera¬ 
ture of volatilization It will be understood that no 
chemical change takes place during this distillation 

In the cracking process, the molecules of the oil 
ore broken up by quick changes of temperature un¬ 
der pressure, and, by chemical action a larger per¬ 
centage of goioline is recovered than is possible b) 
simple distillation. The work m done in large stills, 
towers, et cetera As in the case of the treatment 
of casing-head gas, there has been a steady growth 
in the use of the cracking process. The installation 
of a cracking plant calls for a large expenditure of 
capital, and consequently, the most extensive plants 
for the use of this process have been built by the 
large oil companies Today, the amount of gasoline 
recovered by the cracking process represents 26.5 
percent of the total output of gasoline. 

The president of the Standard Oil Company, dur¬ 
ing hU testimony before the Federal Oil Conserva¬ 
tion Board, stated, that, in his opinion, “cracking has 
doubled our potential gasoline resources,” and no 
one can dispute his statement that the new method 
of treatment “has effected a conservation measure 
of incalculable value ” 

Before leaving this phase of the oil question, 
reference should be made to the rather frequent 
suggestion that, since fuel oil contains gasoline and 


Motor and Oil Industries Must Cooperate 

By the use of a gas-engine indicator, it was de¬ 
termined that knock is nothing more or lew than 
detonation, that is to say, instead of the fuel burning 
gradually throughout the stroke of the piston, at 
some point during the stroke, detonation occurs, 
so that instead of a distributed pressure throughout 
tins stroke, there is an increase of pressure, so rapid 
as to be somewhat similar to a blow of a sledge 
liammer upon the piston. Mr Kettering has this 
to say 

“After a long series of tests, a certain type of 
straight run gasoline, plus 40 percent of benzol, 
represents a base line for this new type of anti¬ 
knock motor fuel” The same authority stated be¬ 
fore the Federal 0)1 Conservation Board that “the 
motor industry has felt that it was not feasible for 
them to make any radical changes in motor design, 
unless they were assured of universal distribution 
of fuel of the type mentioned above, from which 
the gain to the public would far outweigh the cost 
to them ” Later he says, “before the American pub¬ 
lic can have more efficient cars, it is necessary for 
the oil industry to standardize and to get a national 
distribution of fuels which are of high anti knock 
rating. It is safe to say that when this is done, the 


American public ran expect a 20 to 40-percent in¬ 
crease in efficiency in ihcir vehicles,” 

In all fairness to the oil industry, it should be 
staled that, when confronted with the above state¬ 
ment, they assert that, today, several of the larger 
oil companies are producing and marketing high- 
compressinn gasoline with the desired anti-knock 
properties, and that the record of the post renders 
it certain that such gasoline will he available in 
sufficient quantities 

It is evident that the conservation of oil, when this 
shall have been accomplished, will be enormous. 
During the year 1925, over 9,(X)0,000,000 gallons 
of gasoline were consumed in American car* A 
20 to 40-perrrnt increase of mileage per gallon 
would mean a sa\ing per year of from two to four 
billion gallons of gasoline But since there are 
about 400,000 000 engine horsepower in the 20 mil¬ 
lion Ameruan cars of today, it is evident that the 
task of replacing the present motors with the new 
type can be accomplished only gradually. 

q The October chapter on conservation mil deal 
with the mining of coal „ pointing out the extrav¬ 
agant methods of the past , the improved practice 
of today , the coal reserves still w the ground , 
and the possible rate of their exhaustion. 
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OIL GAS REMOVAL PLANT 

These ere gas traps where gas end oil are separated, gasoline is reddmed from the gas 



THE PURIFICATION OF GASOLINE 

The four huge tanks are a battery of agitators used for purification at a Chicago plant 
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The Romance of the Norfolk Islanders 

Modem Descendants of Mutineers Furnish Material for Research 

By Dr ; IL L* Shapiro 


Pitcairn, once famous as the isolated Pacific island home of the mutineers of the Bounty, 
has become the center of scientific interest The famous* or rather infamous, mutiny of the 
Bounty in 1789 took place in the Pacific and was followed by the settlement, on deserted and 
isolated Pitcairn Island, of some of the mutineers accompanied by their Tahitian wives. For¬ 
gotten by the world, the colony grew rapidly, after an initial series of m urd er s . Re disco vered in 
1808 by a Boston captain, the Pitcairn Islanders so impressed the whalers by the Arcadian 
simplicity and harmony of their peaceful lives that they became, in Victorian America and 
England, a source of text from which many sermons were preached. The increase of population 
forced the Pitcairn Islanders to migrate, in 1856, to Norfolk Island, 3,000 miles away. Their 
scientific interest is due to the fact that they are the offspring of a cross between representa¬ 
tives of two distinct racial groups. Practically everyone is related to everyone else on the island. 
It is fortunate that these descendants of the mutineers of the Bounty have been studied at the 
present tune, since the proximity of Australia is rapidly changing these interesting people. 



KjElfFLNCE is not always as dry as dust 
It has, very often, its cnmperiHutions in 
romance as thrilling as any tale of tlie 
high *eas Even that famous crime 

-of the Eighteenth O utury, the mutiny 

of thr Haunt), Im* m this the Twentieth Century, 
offered material for stitnlifu investigation 'Ihe 
knowledge of this once famous mutiny and its sequel 
in the settlements on Pitcairn and Norfolk Islands 
is not widespread. Out m tin middle of the hist 
century it was the subject of many pamphlets and 
lectures hi Fngland and in this country and was 
frequently uted as an example of Arcadian simplic¬ 
ity following «rime nnd bloodshed, and of the 
ameliorating effect of Christianity 

When the earliest voyagers to the South Seas re 
turned to Europe, they had niuny things to tell, one 
of which was of the exotic bread fruit tree which 
served as the inam source of food for many of the 
South Sea Islanders The fruit of this tree, when 
roasted, was Haul to taste very much like newly baked 
bread 'Hus easy source of food appealed to the 
imagination of the planters of the West Indies who 
petitioned His Majesty, King Ceorge III, to have 
these valuable plants tarried to the West Indies to 
furnish sustenance for the plantation slaves This 
request wus granted, and the Bounty, a ship of about 
200 tons burden, was outfitted at Deptford, under the 
direction of !*ir Joseph Banks of the Royal Academy, 
who had niudr a trip with Captain Cook to Tahiti 
and was familiar with the conditions there. In 
command was Lieutenant William Bligh, who also 
had been with Cook 

The Mutineers Take Possession 

In 1787 the Bounty sailed from England for 
Tahiji with a crew of forty-wx including the two 
botanists assigned to the expedition Ten months 
later, m Octolirr, 1788, Bligh reached Tahiti where 
he intendrd to secure a large supply of bread fruit 
plants Hr llien planned to proceed to the West 
Indira to delivtr his cargo Tahiti proved partic 
ularly delightful to the sailors after a long sea 
\o>age and the mail) hurdnhip* of nautical life in 
thoHe lime# Thr) reveled in the abundant supply 
of unaccustomed tropical fruits and the pleasures 
of social intercourse which they immediately estab¬ 
lished with the naliuH The while men were re¬ 
ceived with open anus, each having a "lyo” or 
native friend to look after his welfare The women, 
too, were hospitable and attractive Life must have 
seemed beneficent to these case hardened tars of 
the Bount) They were among the earliest of that 


long line of wanderers who have found the South 
Seas kind 

After a stay of almost six months Bligh sailed 
from Tahiti, April 14* 1788, mid made for the 
Tonga or Friendly Islands About two weeks later 
lie was off Tofoa, one of the islands of that group, 
nnd with every assurance of a hum esxful voyage 
On the night of April 27, Bligh retired, his “mind 
Wing entirely free from any suspicion” The watch 
had been divided into three parts, Fletcher Christian, 
the muster's male, having the morning watch from 
four to eight 

Just before sunrise, Christian, who had been 
smarting under the insults of Bligh, was taken with 
the idea of seizing the ship Hr found several of 
the sailors who fell in with the plan It is said that, 
as a matter of fact, it was a sailor who originally 
suggested a mutiny to Christian At any rate, Chris¬ 
tian and his confederates secured possession of the 
urms on hoard ship and entered the captain's cabin 
where they made Bligh a prisoner All the other 
officers were quelled before any attempt at resistance 
could be made Bligh tried to remonstrate against 
the mutiny, but he was ordered, “Hold your longue, 
Sir, or you are dead this instant " 

Bligh again pleaded with Christian, saying, "I’ll 



CAPTAIN ULU*II 

The iU fated commander of the Bounty 


pawn my honor, 1'H give my bond, Mr Christian, 
never to think of this again, if you’ll desist," and 
urged on behalf of his wife and family, to which 
Christian replied, “No, Captain Bligh, if you had 
any honor, things would not have come to this and 
if >ou had any regard for your wife and family, 
you Hhould have thought of them before, and not 
Whaved so much like a villiati" 

In respousc to another entreaty by the captain, 
he answered, “It ih too late, I have been in hell this 
fortnight past, and now i am determined to bear it 
no longer,” and, turning to the boatswain, "and you 
know, Mr Cole, that I have been treated like a dog 
all the voyage " 

Deaf to all appeals, Christian ordered the ship’s 
boat lowered He put the captain and eighteen of 
the crew into her and set her adrift in an unehartrd 
sea Bligh, with scanty provisions, in a boat dan¬ 
gerously low in the water, now made a voyage un 
paralleled in nautical history Among the Fiji 
Islands, then unknown, to North Queensland, through 
Torres Straits and finally to Timor, an island near 
Java, a total distance of 3,618 miles, Bligh for some 
forty days directed the course of hu frail boat 
through storms and burning heat, in hunger and 
thirst, to reach his goal and set up a reputation for 
seamanship which has lasted to this day In spite 
of his personal character, which was, in certain re 
spects harsh, he was an admirable and courageous 
navigator. 

Ten Year* of Unrestrained Crime 

Christian, with the remainder of the crew amount¬ 
ing to twenty-five, sailed for Tuboual, near Tahiti, 
in order to found a colony. Meeting opposition 
from the natives, whose rights the sailors had out¬ 
raged, he repaired to Tahiti where the mutineers 
divided, eight going with Christian, the others pre¬ 
ferring to remain at Tahiti to await the passing of 
a rare ship Christian, who realised that if Bligh 
reached England, a man-of-war would be sent to re¬ 
capture the mutineers, decided to make for an 
uninhabited island where he could escape the 
authorities Accordingly he sailed for Pitcairn, 
which was then known to be deserted, having been 
discovered by a midshipman, a son of Major Pit¬ 
cairn of Bunker Hill fame 

The foresight of Christian in seeking a remote and 
inaccessible island proved to be well grounded, since 
on the return of Bligh to England, be aroused strong 
public opinion unfavorable to the mutineers. The 
British Admiralty sent an expedition under the com¬ 
mand of Captain Edwards to capture the mutineers. 
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NORFOLK INLAND 

Norfolk ii about //Wfl milts northtast of Sydney, and 
abttat 3JXX) miles west of Pa cairn 


Those Mho hud remained at Tahiti were eventually 
taken by Captain Edwards in the Pandora , which 
was wrecked in Torres Straits, the straits that filigh 
had negotiated successfully Edward* hud confined 
the prisoners in the infamous “Pandora’s box,” a 
small structure built on the deck of the Pandora 
During the confusion incident to the wreck, the 
men confined m the box were forgotten until one 
of the crew freed some of the prisoners, but several 
went down Edwards and the men who were saved 
from the wreck finally reached Timor and shipped 
for England where he delivered the mutineers They 
stood Inal, and three were hanged, three pardoned, 
and the others who had survived were declared not 
guilty in the plot 

Pitcairn is a small island, roughly 4 Vj miles in 
circumference, and only about 1 1 /» milts at its 
greatest diameter The climate is very equable, 
ranging from 65 degrees to 85 degrees Physicall), 
the island rues abruptly from the ocean and Is girl 
with precipitous cliffs, which make landing a drift 
cult and hazardous process, and for this reason, the 
islanders were free from the attentions of passing 
ships and consequent embarrassing questions 

Christian and his parly had taken twelve native 
women and six native men, and together they landed 
on Pitcairn where they destroyed the Bounty From 
1790, the year of their arrival at Pitcairn, until 1800 
the island was the scene of horrible crimes. The na¬ 
tive men, oppressed by their white masters, rebelled 


and lulled several of the Englishmen The white 
men with the aid of the Tahitian women retaliated 
by slaughtering tho native men Murders of inde 
scnhable brutality soon destroyed all but four of 
the Englishmen Of the remaining men, Mi( oy 
drank him* If to deulh from an intoxicating dt«lilla 
lion of the Ti root plant, and Quintal was murdered 
by Young arid Adum* since be threatened the lues 
of these two In 1800 Young died of asthma, leaving 
Adams alone with several womui and about twent) 
children From this source, the Norfolk Islanders 
of today have dt minded 

Dawn of a New Era 

A new period now Lagan in the history of this 
interesting colony Adam*, becoming awun of his 
responsibilities and pc rliups from remorse for his 
part in the preceding butchery, undertook to teach 
the >oung children the t lent* nts of ( hristiamt), and 
*o well bad he succeeded that when the colon} was 
disc covered m 1808 b) Capimn Muyhew Folger of 
Boston and in 1814 by Slam* s and Pipon, them nun 
gave glowing accounts of the intense religious almos 
phere on Pitcairn and the simplicity and lieuul) of 
the life of its mhabiluiiK From this time on munv 
ships called at Pitcairn and all the observers of the 
descendants of the mutineers Here unanimous in 
their unstinted praise of the island* r* Brodic, who 
spent two weeks on the island in 1850, writes- 

“And thus ends my brief stay among the most 
simple, innocent, and affectionate peoph it was ever 
my lot to be thrown amongst Thin is u (hnrm in 
perfeit innocence which he must be indeed huck- 
n<}cd and burdened who cannot feel Such a so 
cicty, so free, not only from vne, but i ven from iIiom 
jRlty bickerings and jealousies—those minor in 
firiniLies win* h wc arc accustomed to t*uppo**< an 
ingrained in human nature—ian probably nut be 
paralleled elsewhere It is thi realization of Ar¬ 
cadia, or what wc hud been accustomed to suppose 
bad existence only in poetic imagination—the golden 
age, all living as om family u commonwealth of 
broth* rs and sisters, which, indeed, b> tns of re¬ 
lationship they actually are, thi inrth yielding 
abundantly, requiring only so much labor as suffices 
to support its occupants, and **u\e them from ihr 
lisLlessnesfi of inactivity then is neither wealth nor 
want, but a primitive simplicity of life and manner, 
perfe* t equality in rank and station, and perfect 
* onlcnt M 

In 1856, the population having increased to about 
190, the nerd for a larger island Ik** amr* imp* rativc, 
and the entire colony wu transported to Norfolk 
Island, a former penal settlement In 1858 and 
again in 1863 several families r* turned to Pitcairn, 
but the main colony remained on Norfolk Island 
increasing to some 600, not including thus*, who 



f t umnton source *»/ food m Pufsntsta Tho hr end fruit 
uas tht ohitcl of llfigh i i uyage 


liuvo migrated in n*i* nt vears to New Zealand and 
Australia lh* smaller group on Pitcairn now con¬ 
sist'* *ri 170 odd a** ordiug to Sir Cecil Rodwell, 
who visited the inland m 1921 

It can easily be win from the above paragraphs 
that the mutiny of the Bounty an*l the fortunes of 
the di'sci ndunts of lb* milliners had a strong hold 
on the imagination of a former generation to whom 
till idyllic and religions character of these people 
appealed We toduy hav« a s*]intib* inlere-st in the 
Pitcairn and Norfolk Inlanders These people repre¬ 
sent a cross between English and Polynesian, two 
rather widely divergent stock**, whose characters are 
sufficient!) contrasting to allow a '‘Indy of the phys¬ 
ical results of race mixture In addition to this, 
the descendant** of the mutineers have for several 
generations been inbreeding, in some cases, very 
i lonely One has, therefore, m llirsc people a prob¬ 
lem in human genrti* * winch offers alluring possi¬ 
bilities Then, too, they have been isolated on 
islands off the beaten trucks of commerce, having 
had little *onlH* L with the debasing influences, both 
sociological and psychological, which pra* tit ally all 
otlu r mixed people have had to suffer They are 
under no social stigma such us that under which the 
mulultoes of this round v and the Eurasians of India 
labor, a fad which makes their significance in a 
study of race mixture all the more important 
Fortunately I was enabled during part of the year 
1923 21 to visit Norfolk Island as a Fellow of the 



“UNCLE" CORNISH QUINTAL NORFOLK ISLAND MAN AN ISLAND GIRL ANOTHFK ISLAND GIRL 

Jtepreienffaff tf e second generation of rfe- A common type of mole to be found on One of the feu true blondes a type rece* This type shou s the predominance of the 
icendosli from the miutrtecn Norfolk Island today stvc to the white straw inherited Tahitum characters 
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A RLLIL Of OLD NORFOLK 

Thi m house u one of the few remaining structures built in 
the days when Norfolk was a British penal colony 


Bishop Museum and to make a study of the descen¬ 
dants of the mutineers, collecting data for an analysis 
of the genetic results of this cross between Tahitian 
women and English sailors. The island is situated 
on the extreme southern border of the tropics, about 
1,000 miles northeast of Sydney, Australia It is 
upward of twmty miles in circumference, being six 
miles at its greatest breadth. Resting on a sub¬ 
merged plateau and of volcanic origin, the island 
rises at its highest point to 1,000 feel above the sea 
It it, however, for the most part, rolling park-like 
country with wide sweeps of open paddocks like 
lawns dotted with magnificent Norfolk Pines and 
frequently pierced with preripitous “gullies," at the 
hoitoms of which flourish tall, damp banana trees 
in the midst of a typical jungle growth, all of which 
creates an illusion of a tropical swamp Tall fern 
trees stand side by side with pines, and roses bloom 
in January A long list, too tedious to recite in full, 
of exotic fruits grow luxuriously Among these are 
the guava, passion fruit, custard apple, rose-apple, 
and paw-paw, besides many of the more common 
tropical fruits such as pineapple, orange and lemon 
In such surroundings the Norfolk Islanders live 
today, a more sophisticated people than they were 
in 1850 They have been so often represented as 
free from all the vices of more civilised races that 
it seems cruel to shatter such illusions, although 
the islanders themselves would be the lost to claim 


such special characteristics. They have the passions 
and faults of other humans, but they still have, to a 
remarkable degree, a kindness of heart and hospi¬ 
tality which is refreshing One feels a sheer joy in 
their giving, which unfortunately has to some extent 
been taken advantage of by a few tourists who are, 
however, in the minority The religious tone which 
so impressed the early visitors is not so evident now, 
although the older folks still maintain their custom 
of frequent prayers and strict religious observances. 
Out the young people pay less attention to religion 
than was formerly the case 
Physically, they are splendid examples of men 
and women, taller than either parent stock They 
are, in the main, only slightly darker in complexion 
than a southern European, which darkness is due 
partly to constant exposure to the sun and partly 
to their Tahitian ancestresses. Some of the woraon, 
however, are as fair as the average American, and, 
indeed, there are even a few blondes who represent 
the reeurrence of the English part of their anoeatry. 
While most of the islanders have brown eyes, blue 
eyes are by no means uncommon. 

Their Insularity Breaking Down 
Farming is the principal industry, but they have 
had no success in the marketing of their products 
in Sydney, principally because of the distance to 
the mainland. Ismon juice was once and seems 
again likely to be a profitable source of income 
The most interesting and dangerous of their occu¬ 
pations is whaling, the mention of which brings me 
to a romantic phase of their history Since the very 
early days of New Bedford whaling, the Pitcairn 
and later the Norfolk Islanders ha\e had an inti¬ 
mate connection with the whalemen. For many 
years their principal trade was carried on with the 
whalers who frequently would stop and Tesiock with 
fresh food and water In the year 1846 as many as 
forty-six American ships touched at Pitcairn But 
when the whaling from New Bedford declined, the 
islanders suffered because of lack of communication 
with the outside world and from a paucity of sup¬ 
plies, which they were accustomed to receive from 
the whalers m exchange for island products. Often 
a ship captain’s wife would spend several months 
with the islanders to be picked up on the return 
trip, and from these visits the natives derived many 
of the old New England customs. Even to this day 
pie is still made in the New England manner 
When I arrived at Norfolk, many of the older 
men, including Uncle Cornish, who later became my 



THE NEW METHODIST CHURCH 
A recent photograph showing the Methodiat congregation 
at the dedication of their new piece of worship 


guide and mentor, discovering that I was from Boa- 
ton, plied me questions about their old friends 
from New Bedford H Did I know Captains Chase 
and Church and Tabor and Bunker?" and a host of 
other names connected with New Bedford whaling. 
Some of the older men shipped with whalers, tak¬ 
ing cruises of three and four years and ranging 
from the Bay of Islands to Behring Sea. I was par¬ 
ticularly fortunate to prevail upon one of the crews 
to allow me to accompany them on a whale hunt 

There are three whale-boats, about thirty feet long, 
on the island. Each of these is manned by a crew 
of six men and the whaling follows the best tradi¬ 
tions of fifty and seventy-five years ago. There is 
the boat-ateerer and the harpooner, who stands like 
the bronse statue in New Bedford, poised for the 
casting of the iron. The other four men pull on the 
oars or paddle as they approach the whale. The 
islanders are skillful boatmen and during the short 
season from July to September or October they man¬ 
age, m a good run, to make a tidy bit in selling the 
whale oil 

Up to the present time the Norfolk Islanders 
have managed to maintain their insularity. But it 
seems that that will break down in the coming years, 
since the charm of the island is just beginning to 
attract visitors from Australia, and the opportunities 
in Sydney are very appealing to the young people 
who are increasingly leaving their bland home. 



This was built by the Islanders for trading with New Zealand Whaling is one of the industries of the Norfolk Islanders 
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AFRICAN DAM WILL MAKE COTTON CKOWINC POSSIBI E 


The granite Sennar Dan, recently built by the British arrow the Blue Nile, 170 miles tooth of Khartum , to irrigate IflOOJXfO acre* This structure is 221 miles long, 128 feet 

high above the foundations, and u pierced by 8ft large sluices and an upper line of spiUu*ay sluices 



CONTRACTOR'S SUPPLY RAILWAY ON BRIDGE OF BOATS 

The dam wat Mb In two tactions—one at a lime One half of the How bed mat laid by budding a temporary "mkM" or dam end unwatermg the enclosed area by pumping 

Access to the work wat by a bridge of boats at here shown 


Reclaiming Three Million Acres of "Darkest Africa” 

We are all familiar with the great dam which the Bntuh built at Assouan that, by the construction of a dam across the Blue Nile at Sennar, it would 

for the irrigation of the valley of the Lower Nile—a work which haa been be possible to store sufficient water for the irrigation, ultimately, of 3,000,- 

largely responsible for the present material prosperity of Egypt. A few 000 acres of fertile, cotton-producing land, and immediately of 300,000 

years ago, they conceived the project of reclaiming, by irrigation, a vast acres The task of building this granite structure has been successfully 

plateau that Hea between the two forks of the Nile. The surveys showed accomplished under the supervision of O L Prowde and hn staff 
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A Distinctly New Rectifier 

A Dry Metal Oxide Between Two Electrodes Makes a Rectifier that Presents a Wide 

Field for Interesting Experimental Work 

By H H Sheldon, Ph D 

1 I jimin of ihc Dcjartmtnt f Physi s ^Islington Square f lkfe,r Ntw York University 



> many new types of nrtifters lia\t mad* 
their upp4urunt< mn ( ill* mating tur 
lenU have bun 11 id iml pirtuularly 
hinre the adit it f ladu Iroidc anting 
that to tall i leihfier distantly ntw 


is likely to tall forth a hailing Smh i dialling* 


1 am sure tan Ik mI Iv met m this < as* , at bust 


until it lb butter undtrstcod when it miy be pos 
sible to tlasMify it under t ne of lh( existing hi ads 
such as medium* tl themiral thermionic, photo 
lUetric, et (ckri 


Building the Oxide Rectifier 

Before dis< nosing, this rutihir however let us 
Hist get th« roughlv in mind what a rulifier is in 
If nek d to do An alternating current is continually 
changing directun using to a maximum in on* 
diniti hi falling to a mixunum in the opposite 
dm it ion and so on Its fine tuahons may he rrpie 
wen ted by a wai) lint as >h< wn in fTgurc I (i) the 
straight lint through it indicating /no value of 
current The purpose of a mlifiir is to prevent 
the flow of a current in Iw > dm etions by blockin n 
it c ff in one due lion or hv dumgm n om half of 
the wave *n that lx th halve* il w in the same dine 
lion aerording to the type and nmstiuctim of llu 
instruniint used If a rectifier were lileal and per 
nutted no revers* current whatever the curnnl oh 
tainrd through the instrument when in senes with i 
source of alternating rurient would he like that 
shown in figure lib) Here only half of the wav* 
it. used and we have a half wave rectifier A full 
wave rectifnr would turn the lower half of the wave 
up giving such a current as that shown in Figure 
1 (r I 

A convenient way of using this new rectifier as a 
full wave reelifter is shown in Figure 2 This re 
quires that Tour of the rectifiers be arranged so that 
the normal t urrent flows through them in the dire e 
lions indicated L y th* arrows If the surge is toward 


\ then it goes lhrou r h from A to D md returns 
through the branch ( B If the surge is towaid B 
thin it goes through H to I) and returns through the 
hi am h ( A Thus, in either case the i urrent through 
lli* useful circuit is always m the same direction and 
we ha\i the type of rectification shown in figure 1 
fc) Since the average under perhaps knows some 
llung about the problem of rectification through 
experience with irv*tal detectors such as galena as 


A Chance for the Amateur 

In this article, Professor Sheldon pre¬ 
sents some enlightening details on the 
cons traction of a new rectifier that will 
be of great interest to those of our readers 
who are exp erim entally inclined The 
instrument holds great possibilities in the 
direction of the further development of 
“A” battery eliminators for use m con¬ 
nection with radio sets* If the amateur 
pursues an intelligent course of experi¬ 
mentation, who can prophesy the final 
results? Since this rectifier will operate 
on low voltages, one problem of battery 
elimination is solved. It only remains to 
develop a working system Why should 
not one of our readers accomplish this? 


lined in radio set* or perhaps with the mon recent 
divitrs used in ‘ A ' battery chargers or B * battery 
eliminators, I shall describe this new rectifier with 
particular emphasis on how it differs from others 
now used, in construction and in its aetion 

This rectifier, a* described at a recent meeting of 
the American Physical Society by L 0 Urondahl, 
consists of a eopper disk on which there is a layer 
of ropper oxide This oxide is formed right on the 
iupper itself by healing the copper to a high tem 


peraturc, the oxygen in the air will do the rest* 
Having done this one hide of the copper should 
have the oxide cleaned off, an operation easily per 
formed with a hie or sand paper Against the other 
side a similar sued disk of lead is placed and the 
two discs arc bolted lightly together by means of 
an insulated three eighths inch bolt Fibre washers 
under the nut and a fibre tube around the bolt 
would be most suitable as insulation, but several 
thicknesses of heavy paper will serve admirably if 
ihev are thick enough to resist tearing as the bolt 
is tightened Ihc whole unit as shown in ITgure 3, 
is no larger than a watch The sample rectifier ex¬ 
hibited at the American Physical Society waa only 
1 1 ^ inches in diameter 

Rectifies at Low Voltage 
Uhat will this rrclifiei do that others will not do? 
It will rectify a large current on a very little volt 
igr, about three amperes on a volt and a half For 
a n clift* r of the diameter mentioned its resistance 
will depend upon the pleasure applied by screwing 
down the bolt and miy be us small as a fraction of 
an ohm lor a lower resistance and consequently 
a larger current washers c f a large r area are used 
Hus large current ot low voltage ih the particularly 
slrikin n feature of this rectifier Crvstal detectors 
ure useful onlv for negligible rurient at high volt 
age the rec tdier* used in B hutti rv * liminators use 
a high voltage of two to four hundred volts and 
piss a current of about forty to eighty mdliampcre*, 
roughly Hot filament rectifiers *uch as the Rectigon 
or lungar rectifying tubes, while passing a large 
current of a few amperes, nevertheless have the dis¬ 
advantage of requiring current to heat the electron 
emitting filament This greatly cuts down the effi 
ciency The new device does away with all of this 
loss, and is simple and extremely cheap to construct 
Such a device also has many new uses which the 
necessity of a heated filament prevents in the other 


i ; 



'“TlTFRNATINI, AND RHTIFirn ( mRFNT Cl RVtS CONNECTIONS OF A BRIDGE RECTIFIER CIRCUIT 

Ficirf J Th upper curve ihowi the variation* of vnluts for i non rectified alternating cur Figure 2 To obtain fail wave rectification with rectifiers of the type described feme of 
rent The middle one *hows hdf wave and iht lowtr one full wave rectification them may be arranged and connected in a ample and efficient arena at here thorn 
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ILLUSTRATING TIIF SI7E OF THE RECTIFIFR TFSTINO TIIF IIFCTIHHJ S \< TION 

FlCl IU 3 Reside the watch u shown a homemade oxide rcrtifit r Its convenient stir and FlOl RE 4 For testing the tethfitr f the stmpft atrangt nn nt a honn qUi will suffio 4 

low internal resistance arc important features of this efficient instrument resistance may be neetssi ir> tf the ammeter is hunt beyond its norma! range 


types of high current rectifiers One of the*e in to 
convert a direct current instrument into one for 
measuring alternating current values To airom 
pheh this it is only necessary to connect one of these 
new m Lifters in scries with the instrument, for its 
low resistance is small compared to any circuit in 
which it might be inserted Other uses, pc rliaps not 
so obvious, will probably occur to experimenters 
The purpose of this article is not to dm nbe recti¬ 
fier* with any great detail but rather to interest some 
of our readers in amateur research I have described 
thi« rectifier as it was reported, as consisting of a 
copper washer oxidised on one side and a similar 
disk of lead fastened tightly to it by an insulated 
bolt In the case of a similar rectifier seen else¬ 
where, however, the lead was replaced by n dif¬ 
ferent metal and the oxide by another oxide. The 
latter was used in powdered form Iietween the metals. 
Thu u shown in Figure 5 

Many Combination* Possible 
If anyone knew exactly what lakes piece in a 
rectifier of this sort he could go at once to the ma 
terials which would be best suited to the purpose, 
but there u anything but agreement among those 
who attempt to explain this phenomenon Here, 
then, is a chance for the amateur The man who can 
bolt together the greatest number of materials, work 
with them under the widest range of pressures et 
cetera, will probably get the best results 
There are of course, some things which might 
guide the experimenter, one would not think of 
putting sawdust between iron on one side and glass 
on the other What then, would be the sensible 
things to try t The success of the rectifier described 
above would suggest two metals, with an oxide of 
one of them between It would be desirable how* 
ever, to try other oxides as well Since there seems 
to be some inherent difference between the metals 
in contact with the oxide, it would seem desirable 
to use metals as widely different, electrically, as 
possible. This would lead to the selection of metals 
far apart In the electromotive senes. Hus senes is 
a list of the metajs so arranged that if Any two are 
placed in a dilute acid and connected by a copper 
cr other conducting wire outside of tbe liquid, a 
current will flow from the metal higher up in the 
table to the one lower down. Thus, if a copper 
slnp and a zinc strip are placed in a dilute solution 
of salphuno add and connected with a conducting 


wire outside of tho solution, a current will flow fmm 
the copper to the zinc The copper in accordingly 
placed higher than ziik in the < hclroniotivc senes 
Such a series can be found in any elementary text 
on chemistry It is nolueable howrvt r that the lrad 
and copper used in the rectific r described are < lose 
together in this senes, so that this may lx* the wrong 
hc\ 

Since it is a rectifier that is desired, it might seem 
reasonable to use lietwnn the washers some tr>Mtnl 
siibslanre which has properties of rec tific at ion itself, 
or which has some other unusual electrical proper¬ 
ties There are many such For example galena, 
which has been mentioned already, will rectify If 
cut thin or powdered and put under pressure be 



RFCTIFIEH (ONSTKli(TK)N 
Ficuss 5 In this sectional wew, the black portions repre- 
sent insulating material , and the doited part u the oxide 

tween plates its behavior might be greatly modified 
Argentife, molybdenite and man> other crystals arc 
affected by light in stub a manner that they will 
produce a small current under proper conditions 
This u noticeable in nearly all silver sulphide 
crystals, so that here is another clew on which to 
work Crystals of rochelle salts an remarkable for 
what » known as a “Piezo-el ectrit” effect When 
pressure is applied to such a crystal its opposite 
faces become charged electrically These crystals 
are difficult to obtain as they do not occur naturally 


m m/c** lary i uough to work with and mo must he 
grown artificially Crystals of selenium show a 
marked change in r< botanic with a change m inten¬ 
sity of illumination 

None of iIipnc suggestions may he on the right 
track, >tt the effects in each rase have a certain ear¬ 
mark of similarity mid mipgcM a portability of sue 
ccms winch an cvprnnirnlcr could not afford to 
neglect The mmilH'r of combinations which these 
suggestions would provide is \i ry large and the 
likelihood of success is correspondingly high. 

Tenting Rectification 

The quPHfinii which remains to be answered has 
to du with the manner jn which the exj>erimenter 
is to determine the mines* of any particular rectifier 
whiih he may build The ideal way would be, of 
course, to use an oscillograph This is out of the 
question exrept in n well equipped laboratory, but 
for the pur|»oses of developin' nt other methods will 
answer nearly as wc II Since the voltage required 
i« nmol I, a single dry roll and on ammeter are all 
that are required, and as the ammeter is used only 
for purposes of comparison it dors not need to be 
nl all accurate An ammeter such as in used in an 
automobile and which run he obtained very cheaply 
is perfectly satisfactory To lest the rectifier, place 
H in series with a bnttery and an ammeter (Figure 
4), lake the reading, then reverse the terminals on 
the rectifier and read again The larger reading is 
usually called the “normal current" and the smaller 
is called the “reverse current" The smaller the re¬ 
verse current in proportion to the normal current, 
the liPtter is the rectifier Such reading* made with 
direct current may not he a fair lest for a rectifier 
drsigned to be used on alternating current, yet it 
will give information on which to base a judgment 
of different rectifiers of the same type 

Beside* the intrrfst in the rectifiers themselves, 
it bhould lx noticed that such a device as ihi*, filling 
as it dors an entirely new set of conditions, usually 
finds other special applications which were not 
previously known 

Taking thi* invention, then, as it is without m 
tent ion of mi pro vement or cha npe pe rhn ps t he 
individual with some special mtc rot mav sec a 
method of adapting it to his own purposes Before 
attempting to market any such device, one should 
be careful to comply with any patent restrictions 
which may exist. 
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Are We Over the Pole? 

How Byrd and Bennet Were Able to Answer This Question by the Aid of 

New Navigation Instruments 

By Nell Ray Clark* 

|HERF la no big nail in the top of the needle a direction is frequently dominated by the Lay a polar chart on the table before yoa with 
world to tell where the meudiann meet magnetism of the airplane and the vertical magnetic the meridian that passes through your home town 

the navigator of the air uses the same force just mentioned pointing south tat out your watch and lay it, 

principles of s| he ri a\ ingcnomelry in Even if all of these difficulties could be overcome face up directly over the north pole of the chart) 

' finding the pol that the navigator of there would still be another In what direction with the XII mark over your own meridian At 

the ocean lues in hndu his \ )it except that the would the needle point m regions never before vis noon the hour hand and the XII point of your watch 

special conditions at the pol* maki his ( imputation* ited 9 How can anybody know 9 Nobody does know and your meridian on the map will be all together 

so simple that they ran be made in advance with a satisfactory degree of accuracy and pointing south toward the son Transport your 

The special condih ns in the p< lar region require self in imagination to the pole and think what the 

special navi gal n n iruments and there are three Compaea Points ft Crooked Path sun is going to do as the day advances By 6 PM 

which are ab«olut ly r^ntial to finding the pole If the poet who said true as the needle to the it will have made one quarter of the circuit of the 
when traveling in aircraft The sun compass and pole' had known a little more about terrestrial mag sky and will be opposite the 111 o'clock mark on 
drift indicator used t gether give the direction to netism wt would never have had that charming bit your watch If your watch could be regulated to go 

go and the bul 1 It stxlant tells the distun e traveled of fancy The magnetic north pole is located on the at just half speed, the hour hand would exactly fol 

and indicates whtn the pole his been nached The Boothia Peninsula north of Hudson Bay and some low the sun around the dial and ao long aa the hour 

magnetn. con j ass is tarried alor g 1 ut in anti 1 400 milts from the n rth pole Many who km w hand pointed to the sun the noon mark on your 

aviation it ^ unrx t bt dt pended upon that the conqiuw* docs not point toward the north watch would point in the direction of your mendurn 

As at the north pole our concept ion of north jh k believe that it points toward the north magnetic That would be a perfectly definite direction for 

south cast and west bet tines u* |m* in de« nhing pole but it does not do even that except once in a legions near the pole although whether or not it 

dim turn all directions being south so at the north while If one should start from anywhere in the would be south would depend on whether or not one 

magnetic pole the directions indii ated by the mag world and go north as indicated by the compass he was on the meridian for which the watch was set 

netic compass are unless The force that in other would eventually arrive at the north magnetic polr Die Bum*tead sun compass makes use of this 
parts of the world directs the needle there only lut he would follow a decidedly (looked path to his simple relation between sun and time and direction 

tends to point the needle straight down toward the destination Only a little of the wav would he be It consists of a clock regulated to move a single hand 

ground If the compass needle could be restricted going directly toward the north pole The dirre once around in twenty four hours The clock face 
to move only in a hi nronlal plane this vertical ti n that the compass points in any locality cannot has hour divisions and ten minute divisions The 

magnetic force (ouId have no effect to move it But be predicted It can only be observed That is clock is mounted on horizontal trunnions above a 

let its axis of rotation be inclined from thr vertical why we have magnetic surveys and why navigators compass dial Ihe compass dial is marked in the 

position then this vertical magnetic force muned charts are covered with lines showing the direction usual way with the cardinal points and with degrees 

lately becomes effective in turning the compass the compass points at different places on the seas The trunnions permit the clock to be inclined at 

needle The direction and amount that it turns is If wr have to abandon the familiar cardinal any angle with reference to the compass dial but 

dependent on the direction and amount that its axis points in describing direction at the north pole and as the trunnions are parallel to the 6 AM and 6 PM 

happens to be inclined the magnetic compass too, os a direction indicating divisions on the clock and to the east and west di 

As w an airrraft it is manifestly impossible to instrument what can wt substitute in their place 9 visions on the compass dial the noon and midnight 

keep any instrument ip a horizontal position the The sun compass invented by Albert H Bumslrad markings of the clock are always in the vertical 

magnetic compass is kept in a continual slate of Chief Cartographer of the National Geographic So plane passing through the north and south marks of 

mdtion that makes it use lew as a direction finding ciety and presented to Commander Byrd by that the compass dial 

device This is not only true at the magnetic pole Society fulfills both these needs in a very satisfac Hue arrangement of mounting the clock permits 

but over a very large area surrounding it tory way though only when the sun shines of its being made parallel to the horizontal position 

It must be understood too that in regiuns where A glance at a polar chart with its meridians radial it would have if laid flat at the pole This is neces 

the magnetic lines of force have a very sleep angle mg m every direction and a thought of how at the sary as in no other position would the hand exactly 

of inclination as they have near the magnetic pole north pole the sun circles the sky regularly once follow the sun To give the clock this parallelism 

their horizontal components will be correspondingly evrr> day of summer suggest the sun compass so it must be tipped from the horizontal position 

weak As it is this horizontal component only that forcibly that the only explanation of its not having through the same number of degrees as there are 

has a desirable effect on the compass needle, the been made before is that nobody has wanted it degrees of latitude between the location where the 
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THE BYRD BUBBLE StXTANl BYRDS POLAR AIRPLANE 

Thu it strument prtntdrs an erhficial horuon making in use is aa mrplant possible Tha lAret alncooUi engine* as well as the operating cockpit i re plauUy Mbit 
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NAVIGATOR AND INVENTOR 

Bmmatoad, inventor of the utn compost, dadUn g oaa of <Ac instruments 



A GREENLAND ICE HELD 


Thu photograph gives some idea of the terrain over wfuch Byrd had to fly to the pole 


ran compass is being used and the pole. A vertical 
arc is provided for making this setting, and it is 
merely necessary to incline the clock so that the 
latitude k read on this arc. 

Ike hand of the clock is provided with a vertical 
shadow pin or gnomon which, in the sun’s rays, 
casts a shadow along the hand, enabling the point* 
mg of the hand toward the sun to be made ac¬ 
curately. 

As the changing declination of the sun only 
changes the position of the end of the shadow along 
the dock hand, but dors not move it from side to 
side, it k not necessary to take account of the sun’s 
declination This is a very important simplification 
of the methods for checking the compass known to 
every navigator 

Measuring the Airplane's Drift 

The compass dial can be turned on its base and 
any desired heading set opposite a lubber line just 
as in a mariner's compass The difference in use is 
that m the mariner's compass the lubber line is kept 
opposite the proper division of the dial ky movement 
of the steering mechanism, while with the sun com¬ 
pass the sun’s shadow is kept on the clock hand by 
movement of the steering mechanism 

The sun compass was the instrument used by 
Commander Byrd to indicate the direction of the 
meridian along which he wished to fly He knew 
that if he could accurately follow that meridian he 
would pass over the north pole. But heading his 
plane north is no assurance that it is going to travel 
north. There are winds in the arctic as elsewhere 
and a plane’s motion over the ground is the resultant 
of the motion of the air and the motion of the plane 
through the air In a trap door in the bottom of the 
plane k a drift indicator It consists of a window 
on which is a single line. This line can be turned 
horizontally into such a position that objects on the 
ground appear to move along it without crossing it. 
When it k so set it points in the direction the plane 
is moving with reference to the ground. The drift 
indicator k provided with an arc that shows the 
number of degrees between the heading of the plane 
and the direction of its motion. This same number 
of degrees has to be set off on the dial of the sun 
compass in order to keep the plane actually moving 
north. 

On the skill of the navigator in the use of these 
two instruments and of the pilot in handling the 
plane depends the success of flying over the pole. 

We have one more question. How does he know 
when he gets there? 

The horizon at the pole k a plane parallel to the 


plane of the earth's equator. The sun’s rays make 
almost exactly the same angle with one of these 
planes as with the other. This angle is called the 
“sun’s declination ” It is a continually changing 
angle; but its amount at any tunc is tabulated in 
the nautical almanac The sun's rays arc ix nt some¬ 
what in passing through the earth's atmosphere, but 
the amount of this refraction H well known 

So a table can be prepared in advance giving the 
angular height above the polar horizon of the sun 
at any given time The sun will be at the same 
height at that time all along a line (called a “Sum 
ner line") at right angles to the sun's ra)s, but 
nowhere else The polar navigator must time his 
flight to arrive at the pole at a lime whin the Suinncr 
Ime cuts the meridian on which he has flown at a 



THE BUM9TEAD i>UN COMPASS 
AU of the important part s and graduated circles are 1 hown 


blunt angle, as it is the intersection of the Sumner 
line and the meridian that locates the pole The 
best time for him to arrive at the pole would be 
when the sun was directly ahead or directly behind 
him If the sun were at right angles to his line of 
flight he could not know when h* arrived at the pole 
because his change of position would not make any 
change in the angle of elevation of the sun 

Commander Byrd arrived at the pole at 9 04 am, 
Greenwich thne, when the sun was about 33 degrees 
from his line of flight which, while not the best posi¬ 
tion, was very good. 

Now the measuring of the sun's angle of elevation 
calls for a third instrument. Every navigator uses 
the sextant for this very purpose and is wholly de¬ 


pendent on it for knowing his latitude and longitude 
at sea In the sextant, the line of vision is split by 
mirrors so that the sun can be made to appear to 
just touch the sea horizon Hence the expression 
“bringing down the sun ” When the sun is “brought 
down" b) the sextant, an angle is read off from the 
limb of the sextant which with two or three known 
corrections is the sun's altitude 

The navigator of the air < unnol use the ordinary 
mariner's sextant because his horizon is too distant 
and too indistinct and too much displaced on account 
of his height above the surface 

Reasonable Errors not Objectionable 

Commander B>rd devised the bubble sextant in 
which a spirit level replaces the sea horizon. In it 
too, the line of vision is split so that in “bringing 
down the sun," the sun appears to be just centered 
about the bubble of the Ime! When Commander 
Byrd knew by the time he had heen flying that he 
should be approaching the pole, he measured*the 
sun’s altitude with the bubble sextanL The readings 
betaim smaller and smaller as he went along and, 
when they reached the \alue that he had tabulated 
for the pole for the particular time, he knew he was 
there Exact readings of altitude from a moving air¬ 
plane cannot he made and it would he unreasonable 
to ask an aviator going at a speed of a mile and a 
half a minute to take an observation at the exact 
instant at whiih he passed over the pole or to say 
at just what moment he arrived there If he has 
covered the ground and knows within ten minutes 
his time or within fifteen miles his position he has 
done all that reasonably can be asked If he could 
land and make more careful observations from the 
surface, he would know within smaller limits, hut 
there still would be a range of uncertainty All 
measurements are subject to errors, even when made 
with the greatest skill and under the most favorable 
conditions, but when the errors are reasonably small 
and do not detract from the value of the result, we 
do not object to them 

So, while a possible 15-mile error could not be 
tolerated in a ship’s position entering a harbor in 
a fog, it would be quite satisfactory for all intents 
and purposes for an aviator’s location of the north 
pole. 

The fact that Commander Byrd was able to turn 
about and retrace his steps, so to speak without a 
single landmark, and, after being in the air about 
15 hours and flying 1,500 miles, to arrive at Kings 
Bay is in itself a spectacular example of accurate 
navigation and the strongest possible evidence that 
he knew pretty well where he was all the while 
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An AiiiMtiivt 1 \l Ornamlm Mav lit Maul from a Flam an Old l lu iwl Light Ui lb a rmsrLt Ilbe and a E aplh ^Uight Asalmbled as Above 


Plants Grow in Air-tight Containers 

The Balanced Processes of Green Plants Enable Them to Live Almost Indefinitely 

in an Hermetically Sealed System 

By Raymond H Wallace 
Follow ui Botany C Imnhit University 


ILL forms of life are chuactpri7cd by 
their ability to adapt thurwlvts to a 
fcit uU r or h sst r « xU nt to their env iron 
ment in a manner most advantageous to 
themselves It would wem almost un 
powblc however for i living organism to be s > 
t(instituted thit its processes would enable it to liw 
and p row in an h<mutually scaled system that is 
isolated from all external fat tore except light and 
heat Some green plants havi this ability however 
and tan live for long periods of tune in such i 
chamber 

VII living organisms take in food materials and 
cxiriU waste products Heme, in older that an 
organiMii may survive lor any length of tunc in i 
dosed *\sWin its vital processes must be cydu s> 
that no essential sulstance becomes unavailable oi 
exhausted It is pi mil y < \ idi nt that an animal could 
live such a e online d existencr for only a very bnef 
period since it must be supplied with a source of 
ruergv such as food ind the oxvgen supply must 
be continually replenished ollurwise it would be 
sufTo ale el by the product- of its own respirition 

How Plante “Breathe” 

It has Umg Ixtn known that giten plants cairy 
on two preets-es whirh fact makes a theoretically 
possible f >r them to live for long periods of lime 
hermetically sealed One process is respiration by 
which plants brt ik down stored fvod m the same 
manner as do animals although usually at a much 
slower rate The tlur process is photos y nth phis oi 
the assimilation of e irbon dioxide and water to form 
fold Since photc^mhi sis in the more vigorous 
reactu n being in some c a sen more than forty times 
a- rapid in terms of gas exchange oh is the respira 
Uon ui the same individual plants are able to ac 
cumulate i surplus of organic products such as 
carbohydrates fits et cetera ft u this excess in 


the plant world of f id manufacture over food 
destruction that makes possible animal life in its 
various forms During photosynthesis oxygen is 
continually given off, and it is this established fact 
that has probably given rise to the erroneous con 
eiption cominonlv held by laymen that plants 



THE l NIT CYCLE 

This u mamituntd only by cortmn hinds of plants 


* breathe” in only carbon dioxide and give off oxygen 

A comparison of the chemical reactions occurring 
in the pmcrb-cs of re»piration and photosynthesis 
will show how it is possible for some plants to ad 
just their gas relation so that they ran live in a 
small closed chamber In simple terms respiration 
may lx expressed as follows Carbohydrate plus 
oxygen forms carbon dioxide and water energy 
being released Reverse the formula as follows 
Carbon dioxide plus water in the presence of light 
forms carbohydrate and oxygen energy being stored 
hi the form of food and we have the simplified 
formula for photosynthesis If the volume of ear 
bon dioxide evolved in respiration should equal the 
volume of oxygen evolved in photosynthesis, the 
photosynthi-is respiration ratio would be unity and 
the gas pressure would remain constant 

Effect of Darkness and Light 

The process of respiration is a very general re 
m lion occurring in all living organisms at all times, 
but the process of photosynthesis is more restricted 
occurring only in green plants in the presence of 
■arbon dioxide, water, and light A plant respires 
at all times hut in sunlight it quickly converts the 
carbon dioxide present into carbohydrate by the 
energy of light and may thus maintain the food and 
oxygen cycle, even when in a closed container In 
darkness the partial pressure of oxygen is gradually 
reduced by the respiration of the plant and carbon 
dioxide replaces it but m the presence of light the 
reverse process of photosynthesis occurs and the par 
tial prewire of carbon dioxide is quickly reduced 
to practically aero with the result that the partial 
pressure of the oxygen is re established to its former 
value 

4\en though the theoretical possibilities of a 
green plant living in a closed system appear so 
favorable, it seems never to have been thoroughly 
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atabluhed experimentally. However, it i* quite 
commonly known in botanical circles that algae, 
auch ai pond scums, or algae and a small fish, can 
live in bottles of water which are almost, if not en¬ 
tirely! hermetically sealed. Also one case is reported 
in which a volunteer fern has grown for years in a 
sealed soil eample, but apparently no attempt was 
made to extend the observations further 

It sometimes happens in experimental work that 
a failure to follow the standard technique of an ex¬ 
periment may lead to interesting results of a nature 
entirely different from those for which the experi¬ 
ment was designed. The method here described of 
growing plants in sealed containers is of that nature, 
being the outgrowth of an observation made in con¬ 
nection with some experiments as to the effect of 
illuminating gas on plants 


Chance Led to Discovery 

In these experiments various plants were placed 
in inverted bell-jars sealed by means of ground glass 
plates and vaseline Circumstances prevented the 
dismantling of the apparatus at the end of the usual 
period of tcu days or two weeks and the plants were 
left sealed. At the end of a month all were green 
and growing, apparently none the worse for their 
enforced seclusion It then seemed interesting to 
determine how long they would continue to live and 
grow, so the plants were left unmolested. At ibt 
end of seven months they were still vigorous and 
healthy How much longer they would have con¬ 
tinued was not established, because the jars were ac 
cidently broken open. This incident suggested that 
if big plants would grow in big containers, little 
ones should grow in little containers. 

TTic apparatus here illustrated was thereupon de¬ 
vised It consists of three principal parts* a bulb 
a base, and a plant container which in this case is 
a thistle tube The plant is potted in soil, and the 
apparatus is then hermetically scaled at the hose 
A quantity of water suitable for the type of plant 
being tested is included in the apparatus before seal¬ 
ing The “set up” now requires no further attention 
except to allow it to stand in adequate light for a 
part of each day 

An important consideration aside from the gas 
cycle of respiration and photosynthesis is the water 



THE CLUB MOSS 

SctcA plant* must be kept from *unlighi a* in naive 



A TOBA(CO PLANT 

Thu udl thrive vipnroudy uhen lift ui $unlight 


<yde of the plant This also must be automatic, 
otherwise the plant would die from lack of moisture 
in the soil Plants do not seem to have the ability 
to take water from the air even though the utino* 
phere be saturated In bulbs su<h as described, 
water that has evaporated from the soil and plant 
<onden»e* on the walls of the bulb and runs down 
to the base where it is absorbed bv the porous plaster 
of Pans It then rises by capillarity into the soil 
around the roots of the plant and is there ubsorbed 
Thus it again becomes available for evaporation 

The balance in the gas cycle and water cycle ex¬ 
plains how a green plflnt can live in a < lowed system 
But how can it increase in size 9 The answer is 
suggested by a simple biological fail Humus, such 
as leaf mould, is at all times being decomposed by 
microscopic soil organisms lo form (urUm dioxide 
and water In this manner, b) potting a plant in 
a nth humus containing soil, the plant is constantly 
receiving a slightly greater amount of rarhon dioxide 
than just that derived from its own respiration 
This additional amount can be utilized in growth. 

Fatal to Some S|iecics 

Growth is evidenced m some plants simpl) by the 
development of additional foliage, but in others 
there is an interesting cyclic phenomenon in the 
death of old leaves and the development of nr* ones 
to rcpiuu thim This is cspeuall) true of ferns 
This cyilic replacement of leave* seems In Ik a 
survival of the fittest, the younger Iismics being more 
vigorous und full of vitality and tin re To re uble to 
supersede the older, less active memlx rs 

Many species of plants can not sumve for any 
great length of time when hi run in ally si^bd in 
this way Among thirty species so far tested, less 
than fifty percent an m able to adapt and main¬ 
tain themselves ui such an environment Failure 
to survive may be due to the plants maintaining a 
phoLosyntheais-respiration ratio whuh is other than 
unity In this case death may result from auto- 
asphyxiation or starvation, defending upon whether 
the oxygen or the carbon dioxide is the gus ex¬ 
hausted. The saturated atmosphere inside the bulb 
may cause the death of some spet tea, since observa 
lions have shown that some plants die or at least 
become pathological when grown in a saturated 


atmosphere Fnvironmentai conditions inside the 
bulbs arc particularly favorable for many forms of 
bacteria and fungi, and if pathogenic forms are 
present when the apparatus is sealed, they very often 
bring about the dculh of the enclosed plant 

Plants are often clarified aft sun or shade plants, 
dejiending upon the light conditions under which 
the) grow best und it has been found that the two 
WpcH ruU dilTcrenlh in these chambers. A sun 
plant, sinh as lohunn ran live for only a few days 
unless it is gm n strong diffused light, while a fern 
or club ino-'S will du und< r the name treatment, but 
thrive whin ktpt in wtak diffused light Sun plants 
(4ft a tlnsw uri rat In r unsati*fu< ton for these tham- 
la r.% since the hrut that accompanies the greater 
light mtensiiv is imprisoned by the bulb and tends 
to injure the plant 

Plante More Adaptable than Aniraala 

The ahihtv of a plunt to nurvivc in a dostd Bys¬ 
tem seems to Ixur no relation to its evolutionary 
position in the plant kingdom, Rpecies from club 
niossTH to flnwmng plants have been testi <1 with 
successful ri “lilts Plants which normally require 
a rather high relative humidit) for their best growth 
seem to do better tlmn those growing bent in a dry 
atmosphere Man> plants whin taken from grecn- 
Iioum (omlilioiiH and wulid, will quickly lone all 
thur leaves and then grow a new set which is ap¬ 
parently lietler adjusted lo the moisture conditions in 
the new tuvironimnt So far no plunt has produced 
viable Heed, thus completing its normal life i yele 
There is, however, no theoretic impossibility of 
demonstrating such a complete life cycle in a prop 
rrlv adjusted container of sufficient size This sug¬ 
gests un interesting series of experiments 

These green plants living and growing in hermet 
icallv sealed containers give ail interesting demon¬ 
stration of the i)ilie processes occurring in some 
organisms Also the enclosed plants in their form 
and appearaiu es show exiellenL examples of the 
adaption of organisms to their environment The 
theory that plant life preceded animal life in its 
appeuranre upon the earth is held hy many scien¬ 
tists and this ability of green plants to live the con¬ 
fined exwlenre told of here demonstrates the definite 
possibility that this tould have been the case. 



SENSITIVE PI ANT 

Some plant* will fold up uhen the gluts u jarred 
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Beacons of Safety 

^Day and Night, Lighthouse, Lightship 
and Buoy Safeguard the 
■ r Maritime Highways of 

Commerce 
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|PAR1 from its ine*timablr value to 
maritime com me ret the lighthouse ser 
vico makes a strong sentimental and 
even dramatic appeal to those of us 
who haie occasion to go down to the 
sea in *bipi fhe brilliant far Dung shaft of light 
from some towering lighthouse and the twinkling 
light from some channel but y are alike the trusted 
friend of the voyager—mm mi rt eagerly watched 
for and none more warmly welcomed 
At the time of the urgamration of the l mted 
States Government there were ten lighthouses owned 
and operated by thi colonic* Ihr*c had been built 
betwrrn 1716 and 1789 when Portsmouth Harl or 
Light was erected Five ether lighthouses were 
under construction by the colonies und Virginia had 
gathered materials for a lighthouse tl Cape Henry 
It is of interest to note that of these 16 light stations 
all are m operation today 


A 40,580 Mile Coast to Guard 
The institution of a ft g signal system dates from 
1719 when a large t,un was installed at the Boston 
1 lght, “to answer *hij * in a fo£ and this gun 
which hears the dale 17U0 nn still be seen at 
Boston 1 lght Station Boston Light was burned by 
the Americans more than on r during the war and 
repaired ly the British who howteer on evacua 
lion blew uj the light For wen yf ir* thereafter 
there wa* n li^ht shown but m 1”83 the lcfei*lalurL 
rebuilt the light on the original lines 

Hit Umud Nut I ighlhouse Service "is charged 
with the establishment and maintenance of aids to 
navigation' It* executive office is in Washington 
D C under th (< mnuiMoner of Lighthouses 
George R Putnam The service l* divided into 19 
lighthouse disturb nnl the force i* composed of 
civilians except in tic three river districts which 
are in charge of officers I the United States Corps 
rf Engineers One or i ere lighthouse depots in 
each diMncl serve for the st raf,e uml distribution 
of supplies and apparatus ALo rn Staten Island, 
New York Harbor u a general lighthouse depot 


where many supplies for the whole service are stored 
and sent out for distnl i lion, and much technical 
work in the way of testing apparatus and supplies 
is earned on Faih district is provided with a 
lighthouse tender 

The jurisdiction of the lighthouse service covers 
ihe Atlantic Gulf Great 1 akes and Pacific Coast the 
l nncipal interior river* Alaska Porto Ric > and 
Hawaii and all other territory under the jurisdiction 
cf the Imtfd States The Philippine Islands pro 
\ ide their own lighthouse service and the lighting 
of the Panama Canal aid its approaches is under 



AN HAWAIIAN UGHTHOUSL 
Situated on Kaam hUttd U u 216 feet above tea level 


the care and supervision of the federal government 

The total length of toastline thus served totals 
40580 Htatute miles, and to safeguard this great 
stretch of our shores call* for a total of 16 173 aids 
to navigation of which 5 799 are lighted and 10 574 
are unhghled Under the heading of lighted** Are 
the main lights minor light* light vessels gas buoys 
tnd float lights Under the head of 4 unlighted aids* 9 
are fog signal* radio fog signals, submarine signalo, 
whistling buoys bell buoys other miscellaneous 
buoy* and day beacons 

The term minor light includes post lights and 
small light* generally not attended by resident 
keepers but looked after by persons living in the 
vicinity Light vessels are used as a rule to mark 
off shore dangers or approaches to harbors where the 
building of a lighthouse w not practicable or eco 
nomica] Gas buoys mark important channels or 
shoals and act a* general guides for navigation 
Iloat lights are small lights earned on a float or 
raft and they arc used at the less important places 

Buoys and Span Most Numerous 

Fog signals include various types of air and sub 
manno sound producing apparatus and radio aignals 
for thick weather Radio fog signals are low 
powered radio stations sending automatic signals 
from lighthouse or lightship, which are received by 
radio compasses on the ship and enable navigators 
to obtain their bearings Submarine signals are 
auxiliary fog signals, which are sent out from belle 
operated under water Hiey are usually placed on 
light vessels Whistling and J>ell buoys are operated 
by the motion of the buoy in the sea 

The most extensively used of all aids to naviga 
tion are buoys and spars of various types Day 
beacons include minor fixed structures which do not 
carry a light, the most common being a post or 
spindle bearing a target of distinctive shape and 
color 

It is of interest just here to record die total num 
her of principal light stations, light vaiels and fog 
signals throughout the world. These, however, do 
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not include the Great Lakes of North America nor 
rivers beyond the limit of sea-going navigation, 


Continents 

Light 

Stations 

Light 

V*%x*ls 

Fog 

Signals 

Europe 

North America 

7,428 

167 

806 

3,085 

47 

696 

Asia 

1,532 

38 

122 

Australia and Oceania 

755 

3 

23 

Africa 

622 

1 

13 

South America 

398 

7 

17 

Total . „ 

13320 

263 

1,677 


The lighthouse proper is an attended light where 
resident keepers are employed, and the types of these 
vary greatly. The common form for harbor or lake 
lights is a combined tower and dwelling of timber 
or bnck construction. For the more important 
lights, the tower is separate from the dwelling and 
generally is of fireproof construe lion. The towers 
of this type are of masonry with stairways, lantern, 
et cetera, of cast iron Those of a more recent tvpe 
are built upon a strut lural framework of wrought 
iron or steel with an enclosed stairway in the center 
The latest development is seen in the modern rein¬ 
forced-concrete towers which are now standard 

Evolution of Our Modem Lighthouses 
Complete equipment of a light station on land 
consists of the light tower, oil house, fog signal 
building, keeper’s dwellings, workshop, water supply 
and drainage system, landing wharf, boathouses, 
barn and other structures Where there is no con¬ 
venient projecting peninsula or island or rock to 
carry a lighthouse, some difficult engineering work 
frequently has to be done In some cases, a massm 
cofferdam is sunk through the overlying sand or mud 
until a firm foundation of rock or suitable )>ear 
big material is reached and upon this is built the 
concrete or masonry structure Elsewhere, circular 
steel cylinders are sunk, dredged out and then filled 
with concrete In other cases, as on the Great Lakes, 
cribs filled with stone are placed on the bottom and 
capped with concrete or other masonry Many 
lighthouses are built on the ends of breakwaters or 
pierheads at the entrance to harbors—the exist mg 
structure being used as a support, and strengthened 
to provide a sure foundation and avoid vibration 
The height of the towers is determined by the 
nature of the shore and the importance of the light 
On the Atlantic Coast where the shore is low, tall 
towers are required On the more lofty shores of 



ON A CALIFOHNIAN BKhAhWA TKK 
This harbor lighthouse has n beacon of candle potter 


the Paiifit, low Lowers on prominent heudland* suf 
fur The tallest tower, at Cape* Hulteras, ih 191 
feet high Cape Charles 191 feet, ( ape May 170 
feel. Fire Island 167 feet, and Cape Henry 165 feet 
ar» some of llie tallest of our lighthouses 

The earhist lighting apparatus tonsMed of an 
ojien coal wood, or pilch hre burm d on the top 
of the tower The first Boston light umd tin mis 
tomarv oil burner of the period, the illuimnant 
l>eing fish or whale oil By INI2, sperm oil, burned 
in a lamp on the Argand print lpul was in gt n< ral 
use By 1840 the hull’s eye “magtnTiers" had given 
place to reflectors, paraboloid in form and heavily 
silvered. Then came the Fresnel It ns whn h is built 
up of glass prisms in panels—the advantage of 
which consisted in the greater brilliant y and the 
fad that a large proportion of the light is cunceii 
trated into powerful beams useful to the marint r 
Kerosene came into use in 1877 and it ultimate!) 


became the principal illuimnant—the present form 
consisting of a concentric wick using five wicks for 
the largest sizes The latest and most important 
lights bum vaporized kerosene under an mcandes 
cent mantle Aalvlene and oil gas are used for 
lighted buoys, unattended lighted lieacons, et cetera 
One of these, i mated in Molokmi Island, Hawaii, 
has burned continuously night and day since it was 
mstalh d tn 1911 

Die lights on a prop* rl) marked toast should be 

close that a vessel approaching land will always 
Ih in sight of at least one light, and this condition 
in met on our north Atlanta srubnunL To avoid 
i onfusion bctwnn lights, iht) are given distinct 
tharactrri«Li<s and the more important now tarry 
flashing or oMulling lights—the effect being pro¬ 
duced hv rivolvjng the Jens or ]>y some form of 
moving shuller whit h shuts out the light at intervals, 
the motion being regulut^d b) t lock work 

\ Beam of 712,000 Candle Power 

The range of the light is determined b\ its height 
above sc a and its power The highest light is at 
(’ape Mendocino, 1 22 feet above high water, with a 
rangi of uIhmiI 28 miles Thi strength of lllumina 
tion is measured in tnikdle power—the most power 
ful light in this country hung at Navesink. New 
Jersey whn h throws a In am of 712,(HM) < andle 
power 

In case of fog, the work of the lighthouse n taken 
up by the fog siren, which ma> Lie dcscrilied as a 
powt rful wlusile and horn operated intermittently 
b) steam or compressed air 

The lighthouse servue maintains light vessels at 
19 stations Tin y arc generally i mploved for mark 
ing dangers at sea, approaches to harbors and im- 
jmrtant (huiiIs m the tour-es of vessels, m locations 
where a lighthouse nmld not lie huilt Their equip 
incut consists of powerful lights at the mast head 
sirens and submarine liells. Since they must stay out 
in all weathers, they arc stoutly built with a high 
frei hoard and heavy moorings (.arcful provision is 
made for the comfort of the crew, which consists 
in a first class vessel of four or five officers and ten 
or eleven men Although the work of the service 
is primarily imueriied with the maintenance of aids 
Id navigation the morris of the service arc replete 
with main heroir resiues of pi rsons or vessels m 
distress —tin arinuul report for 1921 recording 125 
occasions m whn h salvage of life or properly wan 
rendered b) employes of the lighthouse service 
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Fingerprints as Identification Marks in Ancient Greece—a Brief for Early Trade-marks 

It will prohuhl) be news to our readers to know that a knowledge of finger material l>y a stamp or die A Painted linear ornament made regular by the 
prints muy bt addl'd to the list of Greek ui hie\emt ills We present a most potter's wheel 4. The nearest actual type corresponding to the ancient Greek 

interesting senes of pn lures reproduevd from “The Argive Herneum” by Sir terra cotta, fingerprints from Scotland Yard 5. At the^left is the baie of a 

Charles Walston I iti H , Ph I) (Honghton-Mifflin & Company ) Sir Charle-s small “tear bottle' 1 with a print resembling a fingerprint;*at the right, base of 

belte\CH that tin Gmks rctogm/ed the remarkable indi\idualmtie character of a seal or vase foot bearing a fingerprint pattern. 6 Enlargement of the base 
fingerprints and m ide «mnt prat heal application of this discovery, such as the so as to bring out the pattern 7. The base itself and at the left an impression 

use of a fingerprint a*, a seal or trademark He supports his theory with cogent from a tear bottle base 8 Modem vases made to test whether the Greek 

arguments and Ih* wn inti resting illustrations lend to demonstrate this, par patterns were due to the potter cutting the vase from the wheel by a string. 
Ik ulnrl), examples mimliered 5, 0 and 7 The little -«eal or \ase foot is the 9. The bases of the wooden vases show no such fine lines as (be Greek examples, 

foundation of his theory whnli was lest* d bj comparisons with fingerprints 10, 11, 13, and 14, are given as examples of engraved stones, gems and ivories 

in tin Gallon Laboratory and in the files of Scotland Yard Tie considers that showing primitive work nearest in shape to the fingerprint terracotta fragment 
regular stamps and dies were produced and thru pressed into the softer material 1Z Wt are not deceived by The unintentional fingerprints of the potter as shown 

The \unous examples mav he briefly referred to as follows ] Incised free on an Egyptian wine-jar stopper The archeologist has constantly to be on hie 

hand lines made regular by the potter's wheel 2. Impressions on softer guard against false conclusions drawn from purely circumstantial evidence. 
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COMFORT, SI’EVD AND SAFETY 


Then were the requirement* for this rxpreu emitter which it 76 feet lent with 13 leet 6 inches beam Perfect in her appoinlmi nu ami phtnomenal in peijornitinrr, the layout 
segregates all the apetating junctions from the quarters of the master, thereby assuring privacy while the mechanical design accomplishes a speed of 14 miles per horn 
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AN UNIQUE FEATURE 

The water4uhriaited cutlets rubber bearings used throughout on the propeller shafts are unusuaL These 
are grooved spirally opposite to the turning direction of the shaft , thereby forcing renter through the 
bearings at ail tunes Suck flexible bearings urt to iltminate vibration by holding the shafts in perfect 
alignment and also do away with the neccssttr of periodica/ ot/tng 



MAYBACKZEPPELIN ENGTNFS A NEW TYPE OF HU1 L DESIGN 

Reversible engines like the above, of 450 horsepower, form the power This has been created by embodying the methods used in Zeppelin airships Double planking and oak 

plant, Coordinate control makes possible operation as a unit, complete frames reinforced with shrl, are stiffened by a separate fmint work constructed of special corrosion* 

reverse being accomplished in six seconds proof duralumin which is not only strong but exceedingly light 


A Zeppelin Express Cruiser 


Lesaons learned in the air have now been applied to the water. A new 
type of express cruiser has been demonstrated which has a light hull rein¬ 
forced by a separate duralumin framework, thereby assuring ample strength 
to carry powerful engines similar to those of the dirigible, Los Angeles 
Three 12-cylinder V-type motors with roller bearings throughout, in 
place of the usual babbited bearings, develop 1,350 horsepower at 1,400 
revolutions per minute, consuming .42 to .48 pounds of gasoline per horse¬ 
power hour Special carburetors render the engine fireproof 


A central control at the bridge, operates the three motors in unison. 
One cam shaft controls all the \al\es Tins can be shifted so that the 
motor will drive ahead or aslim without a clutch, complete reiersc being 
accomplished in six seconds. Compressed air is used for starting 

A new type of quiet running gasoline clcctnc generating set is used, 
which furnishes power at 110 volts, so that all accessories may be of the 
usual household standard This generator can be immediately set into 
action by throwing an electric switch in any place in the hoof 























196 


SCIENTIFIC AMERICAN 


Samoan, 1926 



1 iil Ail-Mftai Airship, MC-J Has a Gas Capacity up 200,000 ( ubic Feet and a (jiuisinc R a pill of 2^00 Miles at 70 Miles Pm Hois 


Metal versus Fabric 

All-metal Naval Airship in Which Duralumin Plating Is Used as an Outside Covering 



Hh substitution of metal for wood and 
woven fabric in the construe lion of uir 
planes is one of the outstanding sue 
ceases of the past few years of airplane 
design and construction It was 16 
)ears ago that the Scientific American offered a ten 
laliio design for an all melal plane and pointed 
out the advantages of strength, reliability and high 
speed that would characterize a fully streamlined 
monoplane mac hine, if it were built throughout of 
one of the new metal alloy# To the Junkers air 
plane, produced some eight years later, m due the 
credit for the first successful demonstration of the 
practicability of an all metal plane Sinn thut 
time, progress has been so rapid, that practically 
all of the up to-date machines embody metal eillier 
m pari or entirely in their conduction It was an 
all metal plane, it will lie rememhe ri d, that car 
ned Commander Byrd on bin memorable trip from 
Spitsbergen to the north pole and hack 

The use of metal hating provrd such u success 
in airplane construction, it was inevitable that some 1 
progressive engineer would a!tempt its use in the 
construction of airships, and it is now huiic five 
years since a group of leading automobile manufat 
lurers of Detroit authorized their thief engineer, 
Halph H Upson, to proceed with his designs for an 
all-metal ship The confidence which led the Air 
craft Development Corporation to enter upon the 
heavy expense of this investigation was based upon 
a consideration of five notable advantages which 
such a ship would possess over the presrut skeleton- 


frame, fabric covered dirigible These are strength, 
resistance to complete fracture, lightness, fireproof 
quality and durability particularly as regards re¬ 
sistance to the effects of the weather 

Mr Upson saw that to bring the present rigid 
airship up to the point of efficiency realized by the 
metal airplane, in its own field, would he a problem 
of engineering and prudurtion An airship of this 
type must In* fireproof, weatherproof, durable and 
firm in its structure, able to meet and carry through 
in any kind of wcuthc r that it may encounter, and 
luslly, economical m the u«e of gas and ballast 

Use of Metal UuKs Down height 

I xperienre with the present dirigibles has shown 
that, afler not ho very mam months of continuous 
si rvice and exposure to ihe atmosphere and weather, 
ihc fubric muring deteriorates so rapidly that the 
-‘hip is no longer safe to lumgate, and when that 
point ih rear hid, the old covering miM lie removed 
and an entirely new one put on 

The first design, which was for an express airship 
of 1,600,000 cubic fret, revealed a load-carrying 
cupacitv, speed and power efficiency superior to that 
of the larger fubru covered ship, Shenandoah 
Moreover, in summing up the statement of weights, 
the encouraging disclosure was made that there 
would lie an actual reduction in weight a# compared 
with fabric-covered ships. This is due largely to 
the fact thut the outride metal plating not only 
carries the tensile and shear stresses, hut also, by 
hi i doing, reduces the sue and weight of the internal 


framework For we must bear in mmrl that, because 
it yields so rapidly to pulling or stretching loads, 
the outer fabric cannot take care of the shearing 
stresses, its only function is to resist the air pres¬ 
sures developed in flight and to give to the ship the 
necessary, unbroken streamline form. 

In the Shenandoah the shearing stresses were car¬ 
ried by an elaborate system of diagonal wires be¬ 
tween the various intersecting points of the metal 
framework Were it not for these, the bending 
stresses on the hull would cause the framework to 
twist out of shape Just hire it is interesting to 
note (hut Hear Admiral Dvson, one of our ahlest 
engineers, noted on his inspection of the wrecked 
ship that several of these diagonal wires in the 
framework, either broke or pulled out from their 
connections at the intersections of the main girders 

Both the mathematical and experimental investi 
gation of the metal ship showed that the metal cover 
can take care of these stresses with a considerable 
factor of safety 

Compared with the fabric-covered ship, the metal 
clad has but one surface layer as against five 
layers (exclusive of frame I from outside to inside 
namely first, the outer covering fabnr, second, 
the shear wiring, third, a network of winng to take 
the gas pressure, fourth, the c ord nettings, and fifth, 
the gas cell fabric lined with goldbeater skin To 
these must be added the main framing of the ship 
As compared with the above, the metal-clad ship 
consists of an exterior gas-tight, metal-covered shell, 
to the inside of which is riveted a system of longi- 
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INUNhh 10K THE Ml 2 

These three-cylinder engines thaw the type of the nine-cylinder ones to be wed 



THE ALLpMLTAL CAR 

The framing atid the corrugated sin and fact arc of special duralumin metal 
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NFW TYPE MOORING MAST AT FORD FLYING FIELD I LAN OF CAR O* Tllh M( 2 SHOVUM I N( INhS 


The ship moors of the top of track at left and in hauled down the track to the ground 


Notice the pullman arcommodaUor * gait y latatvry ft l talks and c ntrol njtupmcr t 


tudinal and tranaverse girders which, l>e< uum the 
shear stresses are taken m considerable part by the 
metal cover, is relatively much lighter than the 
corresponding independent framing of the fabric 
covered ship 

For several years past the Aircraft Development 
Corporation has carried on a series of investigations 
m the navy wind tunnel in the laboratories of tht 
General Motors Company and at the Bureau of 
Standards, Washington, D C 

It was decided to build at first, a small expen 
menial ship of 200 000 ruble feet capacity which 
is about the size of the largest known non rigid 
blimp that has so far bon constructed in this 
country At retent hearings before the Committee 
on Naval Affair* of the House of Representatives 
the leading officials of the company inc fading Ralph 
H Upson fhitf Fngmeer and Carl B lrilscht 
(. eneral Manager appean d before the commission 
and presented the mass of data which had lieen 
gathered A* a result it was decided that the new 
ship should be built for the naw to be uw d in ex 
penmental service and fe r general training purposes 
and an appropriation of {00000 dollars was recoin 
mended 

Aa regards the matter of construction instead of 
building the girdrrs of triangular cross section, with 
thiee longitudinals latticed together comparatively 
simple girders of modtsl proportions will be used 
for short spans, intercostal*, and stiffeners These 
are formed out of a single sheet and finished in a 
punch press V anous sample control merobc rs sue h 



READY FOR RIVETING 


A mm longitudinal member lined up m the jigs Thera 
or# no straight members, ell being curved 


as hns and rudders have been built and I >adid with 
sand to the point of destruction In every cue they 
have exceeded the designed factors of safety In 
fact samples of most of the other members and 
details have been made with the result that tlje actual 
building of the ship will be mainly a job of re 
production 

Sim e the 200,000 < ubi< foot capacity ship which 
is to be built for the Navy contains no separate gas 
cells hut consists essentially of one gas cell formed 
by the metal covering it will be realized that the 
matter of gas lightness is all important The «eam* 
of the metal both longitudinal and lateral are lap 
liveted with three rows of rivets to the s< a m To 
do this work a most ingenious little riveting m nhinc 
has been developed by Edward Hill f nneilv of 
the naval aire raft factory at Philadelphia which i* 
capable of putting in 7 500 rivets per hour Ihree 
small wire rods puss through the uppei arm rf tht 
riveter and puneh the ir way through the plates 
They are then sheared off and the rivet he a els tlo&ed 
- ill of these opeiatious bein^ automatic and ton 
tinuous The all impoilant quest i< n of r is ti n htness 
has been solved by these triple riveted se inis It 
was already known that riveted t»l< 1 1 gasometers are 
much tighter than any holders made of fabric and 
hence the saint nlutivt rivet spi ing wis adopted 
us u used in gasometers The rust that works into 
the seams of a steel gasometer assets greatly in 
making them tight, and this quality is supplied in 
the airship by using a specially pnpirtd scam dope 
Here again surprising results wne obtained Care 
ful tests have shown that this met and dope con 
struction averages, in the specimens It Mid less 
than one tenth the leakage usually specified for 
goldbeatt r skin fabric 

Zeppelin Shape Not Efficient 

Another advantage of the use of metal covering 
is that it eliminates the Hipping and the moiMun 
absorption whuh are tmnmon to fabrn ( ntic* 
of the use of metal covenng have claimed thit it 
would fail due to Happing and vibration effects 
Laboratory tests however Lave shown that, after 
combined flapping and torsional stresses, earned 
to the extent of many millions of movements, there 
has been no depreciation in the strength of the metal 
Distortion of the ship from its original circular 
form is prevented lar r ely by the double curvature 
(longitudinal and transverse) t f the hull surface 

We have already remarked that the experimental 
investigation of the proposed ship brought several 
agreeable surprises Among these is the fact that 
a ship with a fairly short and compact hull is mue h 
more easily driven than a ship of the tvpical 7ep 


pe lm Ivpe Appehn believed that for ease of pro 
pulsion a long ship of relatively small diameter 
was neeessaiy and subsequent construction has been 
guided apparently hv thit same belief but the navy 
wind tunnel experiments show that the new plan 
hull form has a lower resistance for equal volume 
than any shape hitherto produced The length 
diameli r or fineness ratio of the MC 2 is only 28 to 
1 that is to say the metal *lad ship is only 2 8 limes 
its diameli r in length whereas the Shrnamloah wav 
8 6 to 1 and the L Angeles is 7 2 to 1 

Early this )iar in an address before the Society 
of Automotive Engineers ( hief Engineer Upson 
made an interesting icmpurisin of the new ship 
with the Shenantf *ah as regards their relative longi 
tudinal strength He states that the worst bending 
moment for oidmarv o|»erati in e onsidered in the 
design data of the Shenandoah was reached at an 
angle cf pH h <»l six degrees relative to the an and 
at a speed of tf> miles per hour Assuming hydro 
gen inflation at the bhwoff pressure of 10 milli 
meters a safety fict r of I (>8 is indicated m the 
top len r ,ituelnial me ml t rs 1 hr MC 2 (metal clad I 
under the sum* conditions except with blow off 
pressure of 1<M) nullum lets shews a minimum longi 
tudinal fa tor of safety of 9 Gl lhe fabric cover 
ing >f the S/m tuindo lh offered practically no re sis 
tinee li l»e ndin n sliesses The instant such stresses 
were tpplied the fabrn stretched throwing thr 
whole load upon the fr icwork In the inrtal clad, 
the cuter metal covering assists very materially in 
e irrying such stresses 



A IIUL SKTION 


This show* sections of tie longtitinaf and tran v r 
members attached to the outer durulumtn covenng 
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Looking Up tus ( u ago Rivn non Lakg Michigan 


What Lowered the Great Lakes 

Jupiter Pluvius, Not Chicago, Mainly Responsible for Low Lake Levels 

By J Bernard Walker 



|0R the past nmr year* the level of the 
Great Lakes has Iren sinking steadily 
Look at the diagram at the bottom of 
the following page showu g lake levels 
from 1860 to 1925 Today they art 
2 r in hrs below normal Those low levels art 
causing serious conrern—as well they may The 
Great Lakes* shipping which has earned 110 000 000 
tons of freight during the open season is alarmed 
because the vanous channels which were blasted 
or dredged by the army engineers to provide 22 feet 
of water now show oi ly 20 feet and since ships 
cannot 1 ad to their full draft there is a resulting 
loss to the tamers of about three million dollars 
per vear V ir ous harbors are similarly affc ted 
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TO STOP EROSION 

4 any pfai calls for the submc ged dan houn 


and if the lowering of the levels continues costly 
dredging will have to be resorted to Suburban 
residents alike in the mtly mansion and the modest 
bungalow find that the water which f irmerly bor 
drred their lawns and grass plots has receded until 
wide stretches of mud or shingle spoil the appear 
ance of their homes 

Chicago Not the Culprit 

Let us now turn ir thoughts to the largest of 
the lake cities Chicago In the early years of its 
growth Chicago all wed its sewage to flow into 
the small Chicag River a few miles m length 
which empties into Lake Michigan From Lake 
Michigan Chicago takes its drmlung water As 
Chicago grew in j ipulation the inevitable happened 
and the city was visited by serious typhoid and other 
epidemics The 1 at lena got into the drinking water 
To remedy this conditu n Chicago dug a Urge drain 
age canal 214 feet deep from 161 to 300 feet in 
width and 28 miles in length from the Chicago 
River to the Des Plaines River which empties into 
the Illinois River This m turn empties into the 
Missouri Rmr The canal was cut with a down 
grade from the Chica r o River to the Des Plaines 
River and the Chicago River was dredged and 
widet ed Heme when the canal was con pleted the 
flow of the Chicago River was reversed and the water 
flowed from Lake Michigan by way of the canal into 
the watershed of the Mississippi River Today, the 
water from Lake Michigan flows at the rate of about 
8 000 culic feet per setond from the Lake to the 
Mississippi Basin carrying with it the sewage of a 
city of 3 200000 people 

The withdrawal of this amount of water has low 
ered the levels of Lakes Michigan and Huron by 
five inches 


Hie drainage canal was opened m 1900 and in 
the eight years that followed there was plentiful 
rainfall and the drop of five inches was not notice 
able Nobody thought or cared anything about the 
matter But in the year 1909 the level of the 
lakes began to fall and people began to ask why 
In 1917 there set in a period of diminished rainfall 
which has continued to the present day with the 
result that the lakes are at a lower stage than at 
any time since 1860 Our diagram showing the 
fluctuations of the levels in Lakes Michigan and 
Huron tells the story 

Now when it became manifest that there was 
taking place a steady fall of levels the great cities 
that lordtr on the lakes and the vast shipping in 



HOW WATER UNDERCUTS 
The erosian coasca Mi overhanging rack Is fall 
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ftercsts began to look for a cuipnt, and they thought 
they had found it in the Chicago drainage canal. 
Thank* to a widespread {nation-wide in fact) propa¬ 
ganda, the public has been led to believe that the 
whole trouble should be charged to Chicago. 

This is unjust, for, as government statistics show, 
Chicago Is responsible for only one-fifth of the 
shortage—20 inches being due to small precipitation 
and rather high evaporation, and only one fifth, or 
five inches, to the water drawn off through the 
Chicago Drainage Canal. Let us turn to the records 
of the Weather Bureau. We quote from a recent 
report by P. C Day, bead of the Bureau “The 
longest period with precipitation continuously below 
normal over practically all portions of the basins, 
embraces the last eight years of the period 1917 to 
1924. . . . Including 1925, the period is in¬ 
creased to nine years. The average deficiency for 
the entire watershed during this period was more 
than two inches per year and ranged up to six inches 
or more in some portions." 

Engineers Con Circumvent Climate 

To understand how from two to six inches deficit 
could have pulled the levels down to the present 
stage, study our map entitled "Great Lakes Drainage 
Basin," from which it will be seen that the deficit 
was felt not only over the lakes themselves, but over 
the land area draining into the Lakes. 

From all of this it will be evident that the low¬ 
ering of the lakes is not due so much to the struggle 
of Chicago to solve its portentous sewage disposal 
problem as it is to climatic conditions. 

Chicago Is not the only center at which water is 
being artificially drained out of the Great Lakes. 
We have before us a letter from the Secretary of 
War, transmitting letters from Brigadier General H 
Taylor, Chief of the Corps of Engineers, and reports 
by Col. J. G Warren and by the Board of Engineers 
for Rivers and Harbors, dated 1921, from which we 
learn that the Chicago Drainage Canal was then 
withdrawing 8£00 cubic fret per second, the 
Welland Canal 4,500 cubic feet per second, the 
Black Rock Ship Canal, 700 cubic feet per second, 
the New York Slate Barge Canal 1,000 cubic feet 



FACTS ABOUT THE LFVELS OF THE GREAT LAKES 

IFjfjr dkgrgm ahem tbs variation of (be hpjfs of Lakes Baron and Michigan* Lower diagram is a longitudinal section showing the depths and recent mean surface Ms 



GREAT LAKES DRAINAGE BASIN 

AND 

CONNECTING WATERWAYS 


WATERSHH) OF THE GREAT LAKfS 
ft is not extensive and drainage to the lakei u small The 
supply ii not great enough for the demand 

per second, and the Niagara Power Companies, 
50,885 cubic feet per second—all of these with¬ 
drawals having their effect upon the level of one or 
all of the Great Lakes, except Lake Superior The 
outflow from Lake Superior is controlled, by sluice 
gates, and the level of that lake can be maintained. 

If the raising of the lakes by over two feet was 
mainly dependent upon the rainfall, (he outlook 
would be extremely alarming, although the Weather 
Bureau report on lake levels has this to say "It is 
therefore safe to predict that fluctuations in the 
amount of precipitation over this region will occur 
in the future as in the past, and we shall again ex¬ 
perience the generous distribution received during 
tlm earlier years of rainfall measurement in this 
region" But, fortunately, we do not have to rely 
exclusively upon the caprices of the climate, for 
it is within the resources of skilled engineering to 
raise the lake levels to any desired stage and main¬ 
tain them at that stage independently of the rainfall 
fluctuations. Fortunately, the matter of artificial 


withdrawal of water from the lakes is under strict 
federal mu per vision The permissions to draw water 
which have been made, were granted an a temporary 
or emergent) mcuhure only, particularly in the cose 
of Chicago, whose permit is revocable at any time 
The corps of army engineers, which has immediate 
supervision of this matter, is jealously guarding the 
interests of all conn rued in this matter, and m the 
report above referred to they urge that no further 
pcrmitH for the withdrawal of water shall be made 
But, by fur the most nnporlunt and effective 
method of ruising lake levels is h) the construction 
of submerged weirs Hi the entrance to tbe SL Claire 
River at the southerly end of Lake Huron and at the 
entrance to the Niagara River These weirs would 
not present a parlnularly difficult engineering job 
mid the i cist, in comparison with the benefits re- 
i rived, won Id be comparatively light The natural 
outflow from tha lake's would continue as before. 

Niagara Falla in Danger 
We present two diagrams showing conditions at 
Niagara Falls and one of the plans by which the army 
engineers would permanently restore their beauty. 
Because of the great amount of water which flows 
over the center of the Horseshoe Falls, there is a 
serious and rapid undercutting of the cliff, and at 
low water, long stretches of the crest line near the 
Canadian side and near Goat Island are laid bare 
The army engineers suggest tbe building of a curved 
submerged dam a certain distance back of the Horse 
shoe Falls, for the purpose of diverting a large por 
lion of the flow toward the shoal or portion of the 
fulls and reducing the amount of flow at the center, 
where the undercutting is taking place, With such 
a work installed, they claim that not only would 
the scenic beauty be permanently preserved, but it 
would be possible to double the amount of water 
that is used for hydraulic electric power. 


[ in our October issue, we shall deal with the Sani¬ 
tary District of Chicago and describe the great 
senate treatment works uhich tvtll ultimately 
reduce the amount of uattr that will be drawn 
off from Luke Michigan 
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Four Interesting Members of the Reptile Family 


Two of the group* in the Amenrnn Museum of Natural History, are diown 
at the top and bottom of this page In tht (enter, nt the left, is a picture of ft 
(rested basilisk and opposite is a photograph of a headed lizard All of the 
lizards shown were photographed from life by Professor Raymond L. Ditmnrs 


The upper group » known as the rhinoceros iguana group The group was 
planned by Dr C K Noble of the American Museum of Natural History. 
The lower picture gives us a glimpse into the home life of the Iguanid lizards 
of Lower Californio, and shows the great diversity of forms found. 
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Till. MUST GOI-D UKtDGP 
The first gold dredge htult to do, on a large scale, what the tndutdual ptospcctor did 
with the pan Compare this with the huge machines shoun in adjoining illustration' 
tchich dig JSjOOO yards per day 


MASMY1- GOI 1) DREDGE U* IOUAY 

Thts huge machine weighing 2 600 tons, tuts its nun thanntf thiongh the gold bent 
mg river sands, sifting out the fine flahts of gold and depositing the u'Oste sand in 
pllt t on etfht / side of the ift/tritnl 



SIDE VIEW OF FLOATING DREDGE 

The endless chain of buckets at the right is scooping up material from (Ac river bed , 
which is delivered to screens within the hull where the fine gold bearing sand is 
retained and the gold extracted 


FltONT END OF LADDFK DREDGE 

This ladder can be lowered to uork at a depth of R1 fret Each bucket weighs two 
tuns and can samp up 14 culm feet Luth boat tan handle 15/100 cubic yards of the 
gold bearing gravel per day 


Huge Gold Dredges of the West 


The world's biggest digging job is under way on the Yuba River—the 
historic, producer of millions of dollars in the days of the California gold 
rush. In this region, sis gold dredges, successors to the “forty-niners” 
and their “long Toms” have dug 340,000,000 cubic yards of material, 
and a survey of the gold-bearing sands shows that they have ten years of 
digging ahead of them Already, six of these great dredges, each costing 
from 700,000 to 1,000,000 dollars, have recovered 50,000,000 dollars in 
gold. The pioneer miner, working in the California stream beds, was able 
to dig and put through His sluice box only a few cubic yards of the gold 
bearing gravel in one day, but each of the modern gold dredges, working 
24 hours a day, handles 15,000 cubic yards, that is to say, it does the work 
of many thousands of the pioneers of *19. Briefly, the gold dredge may 


hr described us a bucket elevator mounted on a pontoon or barge, with an 
opening or well at one end through which an endless chain of buckets in 
( liberated The buckets pass over a large circular tumbler at the lower end 
of the digging ladder and the entire bucket, line is operated by a power- 
driven sprocket or tumbler at 'he up|>er end of the ladder The ladder is 
lunged at its uppn r end and its lower end may be raised or lowered as 
desired The bu< kets carry the gravel up to a hopper from which it passes 
into a revolving screen which separates the gravel from the gold bearing 
sand The course material is then tonveyed to the rear of the boat. The 
fine gravel and the sand pass o\er riffles or tables, where mirrury amnl 
gnmales with and saves the fine gold The dredges are of massive con 
struction The ladder weighs 250 ions and the lower tumbler 20 tons 
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THF VIIT ACE WHICH HAS FURNISHFD MARHI F FOR NFARLY AIT THF SCM PTIIRES OF THE MODERN WORLD 
The uhite dnfts that look hka snow on the sides of the hills are really the unused fragments of brilliant white marble thrown out on iht dumps of the many quarries 


Snow-white Marble of Carrara Still the Best 



HOW Till MASS Oh MAHUI t LOOKS IN l’LA( fc. 

Quarrymcn carefully study the sir face of *ach i x posed layer , to determine just 
hvti latft* solid blocks cun best be rut from it 


IHE great sculptors of antiquity worked under a double handicap. The 
rules of their art were still to be formulated and, worse still, they had 
to search out and test their own materials. The first really suitable 
stone to he discovered was the marble of Mount Pentelicus, in Attica. 

- J From this marble were made the famous sculptures of the Parthenon, 

in Athens, most of which were removed to the British Museum by Lord Elgin 
Another famous uncienl marble was that of the Isle of Paros Best of all, however, 
is the marble of Carrara, a small town in southern Italy This marble was discovered 
m Roman times but was then called Lunan marble, from the Roman town of Luna, 
i h*e by After the fall of Rome, the Carrara quarries were abandoned for centuries, 
until the architectural renaissance of Italy in the Twelfth Century Since then, most 
of the great Mulpture of the world has been done in this Carrara stone 

In the mountains near Cairara all the factors of earth history ha\e combined to 
produce a stone of extremely uniform texture and color and broken by very few 
fractures The largest blocks of perfect marble ever quarried have been obtained 
from these beds Among the six hundred or more separate quarries which have 
been opened in these mountains, only a few produce the very best grades of marble 
In other places the original «halk was not pure enough and the marble lacks the 
cleur while color which makes it so much admired 

Since the World War, the grates of the many thousands of American soldiers 
who died and were buried in France, have been marked by temporary wooden crosses, 
“row on row” For some time past, the American Battle Monument Commission 
Hhh been thoroughly investigating the numerous available materials with which to 
replace these crosses in order that they may endure indefinitely American granite 
—hard, durable, hut expensive—-was givpn consideration, but Carrara marble was 
finally chosen beiuusc of its beauty, gTcatcr accessibility and because it could be 
worked comparatively easily 



MODERN TRANSPORT INVADES THE QUARRIES 
Automobile trucks now take the place of the thousands of slaves, mostly captives of mr, 
whose labor worked these and other quarries In Roman tunes 
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FVFN HOUSES ARE OF MAR RLE 
mall fragments of marble, even of the beat quality, are so eommon in 
marram that anyone can build Am Aoiub of them 


CKLAT ULOCKS I)ESTr\FD FOR TIORkS ()Y ART 
The (arrura marble f r . L "' d on the 3 pot and tin n shipp'd to sculptors and build, m uU our 

the ctvdiutd uorltl uho Use it in the production of btauuful no/ks v f uii 



AT TIMES THE ANCIENT MODE OF TRANSPORT STH L l'ROVFS TO at THE IJFST 

Mou ** nolor ‘ rueheni ’SsfiSL?t 1 thf qu v rlr ‘ r-itJt: /a, r*‘ ^ Uotk i ar s ha,M ,l,,un jtom '*«• *<"* /«■ mp*™ , n eno^h 

■ rong ttagons, drawn by spans of oxen, just as was done, when Michelangelo was using the Cartara inarhle lor his gieatest works 
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Novel Devices for the Shop and the Home 

A Department Devoted to Recently Invented Mechanical and Household Appliances 

Conducted by Albert A. Hopkins 



The clasp release* thi rake 

English C ako Pan 

W fc ore apt to think that our English 
lint linn lur k inwnlinn *hi'n )l comes 
In Iioum hold urti« Ira hut thin ih not the 
mHr as in islniun hv tin illiiHtralion of the 
«ake tin with a split rim Whin the i nkr 
is baked, the pan is miimi d from the uvrn 
I In Hasp is loosened and the rake eusily 
released from the metal ring 

A Portable Plano 

A N inventor lias coma forward with a 
piano which is so portable tlwl it run 
lie learned In an automobile with ium* 1 he 
ri suits obtained from tills miniatiiri piano 
art ticellent although of eourse not turn 
parable to those obtained from one with 
ttH notes 'Ihis piano is provided with a 
r* movable unit carrying tin* strings nod ae 
lion another unit carrying krvs of usual 
width and a tlunl unit comprising the col 
lapHibb* frame It can be readily earned by 
one man from plan to place and tan lie 
rosily taken apart and packed in three bun 
die* ]| can be reassembled in a *rry short 
*psi r of lime J hr sounding hoard ibe 
strings, tile damper, the hammrrs und the 
actual I Mg roils for the liammerH are all 
mounted as a single unit which may hi 
plarcd bet wren the side frames mi us to 
in itself form the back of one half of the 
rear of (lie piano The keys and Lhr carrier 
ijjMin which they are mounted form another 
unit whn h can lie slid into plate 

Finiithlng Concrete Roadway 

R OADIUULDING is simplirird by this 
machine The concrete is deposited 
bit wren steel side forms set for the proper 



The miniature piano Is more than a toy although Its range la small 










A great labor saver in roadbulldlng 
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Eternal rest for old rmsor blades 




This articulate piano can easily be carried In an automobile 



Slipping the cake from the pun 

width of the slab which is to be made. The 
finishing machine rides on these side forma. 
The concrete is roughly leveled by men 
with shovels, then the machine move* away 
under its own power, striking off the eon 
creto to the proper level and giving It the 
corrri t crown for the road Behind is the 
lamping hoard which helps eliminate a por 
lion of the air and water in the concrete 
giving a denser slab Behind the tamping 
member Is the belt or float This median 
ically smooths the |>avnncnr 

Razor Blades In the Sleeper 

C AHFLKSS travelers were always throw 
ing safely razor blades Into the towel 
rutks on sleeping cars causing serious ruts 
when the porters emptied the towel recep 
lack To obviate this I ho Pullman Com 
puny supplhd a little hag for the wasle 
blades, but the manufacturer* complained 
that the blades would he sold by the porters 
and rcslurpencd Therefore a slut was cut 
in the side walls and the blades were al 
lowed to drop lirtwocn the outer and inner 
skins of the car In a short time, there 
would be nothing but a small mas* of rust 

A Visible Corn-Popper 

W 11H the ordinary corn popper, It is 
necessary to open the popper from 
time to time to note the progress of the 
bursting grain With the device shown 
popping la rendered euay as the eom f* 
visible at all times. 



A glass cover for the popper 











A hundred humpown ice omnibus 


Plarlng ball in die 

Rf^overlng Old Golf Bui In 

E VFRY fcolf player would Idee ro recover 
his old golf lalN An outlit baa new 
been introduced which make* mw g If 1 nils 
oal of old ones that have hail the r vers rut 
Our illustrations show the sequence uf op 
«latinos 

First the old rover of the hall is n moved 
A new uiver which comes in two pores with 
the repair outfit is placed on the old cert 
Hint w put id a two pine dir whirl) i* then 
i lamped lightly h gather so that the covets 
f the 1 all hi closely 1 hen the dir is j lit t d 


Hinged Reck Farilitates the Re* 
moral of Package ( age 

I N making delivery of packages for nt 
of tba Urge stores in San Franc taeei 
service company has had a number of ca^rs 
built which fit into the body of the tri k 
as shown m the illustratun On arrival at 
the sorting plant, thr truck which ramrs 


i 


tin uni u ling pin form whrre hulk may lie 
Ir kri 

An Ue Omnibun 

T HIS mi us \du lc IS cipahh of trails 
purling Un pans n^ers ov< r tin ue II 
ia moved ly an air[ lane prv ( Her tf (Ik 
push** ly jmt aod is c ipal It of making hijji 
spn 1 The motor is of 100 Inrtupowcr 
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Pulling the dli In hot waltr 

\n Expanding Rtunitr 

B ’t ii t, (lie i IiiiI r re mi r *>h hr «n 
tils | m uiiu ual sni uni f fli xi 
1 iiit> It) 1 la If s is m l h \ ssiblt Whi n 
txpml I th I la hs do n L entir the c>) 
i 1 r s all ft i ins mnn ii the rylin ler 

i I wl I th ream r ib Main nar> hut rest 

f mil) ^ un t it unld llu h\i e is revolved 
I) H i ts lit fitst quarter rtvoliili n of thr 

i in r tl 111 l s or ^ra I tall) fed to thr 

full 1 i th i I ire hi tun I th r< ly the 
1 ring 1 nsi n i^inst tht i| | ei r lauung 
llu Mi s| ui hi n and lira li n uf 
llu I lades are elf I 1 h> ill I mMtudinil 


Removing newly covered ball 


The hinged rack folded against th< screen 


thr cat,r is bat kid up I the unit ■dm*, plat 
f im Thr ragr is mounted on f iur taste.rs 
Ihowj run in a mrlal groove attached lo the 
floor of the truck Whin (lie togt is to In 
unbuilt d thr hinged rat kg sh wn ot |Ih 
hack of the truck ait I wirrl ho tl al a 
continuous track is provided lot wliri ling 
the packages in thr r igr from the truck to 


C lean Milk Insurance 

C T F AN milk is as urr I hy the us fa 
ill 111 milk bt tile i iilaimr shim rn 
this pat*c Ihi paper »a|s ate pr t t I 

from Jm d ist n I fr in d ts Ii J I Is 
mew-at, - t I hr milkm u n ill tl k Is ill 
krrps thim ju I It I fr in run i n h 
I hr d i I" v rv r as nal I in \ n 



Pointing the ball with enamel 

i cm i t < f s| I ng *| in lit *1 i h is pr i 
\ I I w th tw I ng s pa rale lapcrtd main 
t> sqf it th fdihs Th movement eif 
th | in II is hrt uglit ab ut hy adjusting 
tl n it I < ut lot the t p i n 1 if the re aim r 
II is r i mu I iat I in ill I recoid 
c i n i I ii \| unsi n in ill usan lilts 



Safe aanHary milk holder 


Rack down lo allow ike truck to mil out 


Expanding reamer for cylinders 












**l'efp-l»olc" for viewing the vault 

Making ft Hart! for the Burglar 

A BANK, in Portland, Maine, has in 
sliiMrd a bn a defense 

against bandit* and burglars Hie optiml 
mn lianism ih tnniialrd within the wall* 
of liir vault and has uu outkt oil llu t i 
tenor of tin. building A simill "p^ep bob 
enables llie |>idi(rman on tin beat to mo 
the inti nor of the bank vaults even though 
thiy may he la low I he stmt li \t 1 A h\h- 
trm of lenses and prism t nahli s one to 
we the entire interior as will as the en 
trance of the vu ill I ho that no mil muld 
even approach thn door withn it lieing seen 
The prep hole' m imlicdded in hron7e aet 
in the masonry on tin street lcveL 

Saving the Soap 

I N nearly every household, a considerable 
quantity of soap In wanted enrh year oa 
almost anylmdy will ti fum to use a ciiuill 
pine of soap A deviu has now |>t• n m 
trnduced whn h does away with thin wuslc 
It turns small picci s of soap into powdtnd 
form a little at a Him as medial and uses 
it all to the last irumli AH members of 
lit*- family *an iim- tin sanu oak* of soap 
without the i akt cv* r 1 inning in coma* t 
with the I muds All you do is raise the lid 
of the soap hold* r and turn tin handle 
Tlir soap is ml hy knurs to a pnwdi r 
Any MNip exu pi tlie softer grades muy be 
used 

A Self Contained Loader and 
Shovel 

O NE man can efhcicnlly operate this 
combination shovel and crane-loader 
built onto a tractor In digging ojicrationh, 
the tractor moves ah< ud and tbc bumper 


Details of the mechanism for observing the vault 


forces the slwvel into the pile of material 
The massive rear axle of the tractor ab* 
sorbn ull the digging strains, A load may 
be dug rinsed, swung mid dumped in an 
average of thirteen u*ennds This is possible 
betause no unneiessary bucking up and 


a clutih out and throws a brake on auto¬ 
matically 

Cooking by Steam 

T HE looking devu-e width we show has 
been on the market for several years 




Even children enjoy powdering the small pieces of soap 


turning in required As the slto\rl of tin* 
machine raises to its full height it knurks 


but it is so effn lent that it is Worth lUustral 
ing. Steaming is the hist method of cooking 


A steam double bo Hit 

many foods, as, for example, cereal, bread, 
macaroni, egg, milk and cheese dishes 
bah and some meats The device shown 
consists of three parts a food pan which 
fits seeurily over a water pan and a cover 
which fits both Holes near tbc top of the 
fluid pan admit steam directly In, upon and 
around the food Herein lies the difference 
between llie ordinary double boiler where 
tho food pan simply extends down into the 
water pan. Drain holes in the rim permit 
llio steam which condenses on iko cover 
to drip bark intu the water pan 

A Shaving Brash and Beard 
Softener 

T HIS shaving brush hns three functions, 
first to prepare the face for the lather, 
hci ond to apply the lather itself, and third, 
to massage tlir fate after shaving Tho 
handle is Ml at ngliL angles to thn brush, 
thus keeping the lather uway from (he 
hands. After shaving a delightful health¬ 
ful massage can he given by washing thn 
lather off tho ruhher "fingers,” dipping them 
in clean water, and ruhhlng over the face 
until thn skin glows and tingles. Lastly, 
the lather brush should he thoroughly 
washed given a few quick shakes and bung 
up to dry 

Celluloid for Draftsmen 

T HIN sheets of celluloid ore coming into 
use as a substitute for tracing doth as 
it has been found that this is especially 
useful for the recording of data, maps or 
diagrams, particularly those which am sub¬ 
ject to frequent revision and much handling 
The celluloid which Is usually employed for 
this purpose lias a matt surface on one side 
Tho sheets are not rolled up but are kepi 
flul so lliat they are easily stored in vertical 
filing cabinets or in large drawers. No 
separators are needed between the sheets of 
celluloid 
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A cnmo-loader ami shovel combination attar bed to a tractor 



Mas sa gin g tho face 


Applying the lather 
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The original oil rectifier, described on this page, and used In the early experi¬ 
ments, was nothing more than a Mason fruit jar. Installed on a Ford ear 


Talking Motion Pictures 

In out July issue we described ■ new lund 
of motion pictures that talk (page 53) A 
wax dink, somewhat similar to the ordinary 
phonograph record, and bearing in it* 
grooves the records of the incidental music 
of a moving picture, and mime of the inci 
dental sounds, was perfectly synchronized 
with the picture film 

Since then we have had the opportunity 
to see—and hear-'these remarkable pictures 
ut a private showing given in New York 
by the Western Electric (company and 
Warner Brothers Pictures, ln<„ the two 
gmupa which have cooperated m the de¬ 
velopment of this new art tint wc saw 
as well as heard Will Hayes so called “Czar 
of thO Movies," making a short announce 
ment concerning the future of tho talking 
mollon pictures The synchronization be¬ 
tween the lips and voice was perfect while 
the voice and intonation as well as the otlier 
acoustic properties were as nearly perfect 
as a fine radio set, for example, would have 
rendered them. Then wc saw a scene from 
*T Pagllacci" The clown moved and sang 
in perfect unison, so that the illusion of his 
presence was well nigh complete. 

But odd as it may setm to the reader, 
the new method is not ordinarily In Jwv em¬ 
ployed for reproducing the voltes of the 
actors of the motion plcturrs This could 
be done, but it is not commonly desirable. 
People have become accustomed to keeping 
track of the plot through a study of ihc 
pantomime, and with the aid of sub-titles 
interspersed wherevir necessary By repro¬ 
ducing the speech of the actors the fine art 
of pantomime would be brought to naught 
and an element of the commonplace a jar 
ring note, would often be introduced There 
fore In a third moving picture which we 
witnessed, ‘ Don Juan," with Barrymore as 
the star llie usual printed suh-titles were 
used When, however, the wedding bells 
chnned In the picture their actual notes 
were reproduced by tbe speaking device, but 
at all other times tin accompaniment was 
that of a full orchestra—in the present in 
stance, that of the famed New York 
Philharmonic Orchestra of 103 pieces. 

Thus, fn effect, the talking moving pic 
turn should bring the lurg< piriun houses 
of Broadway, with the splendid incidental 
music of thrfr large nrrhestrus, to much 
imailer communities Certainly a picture 



The oil rectifier » Incorporated la a 
Packard Eight. The Invan tor Is shown 
pointing to the ra erifirr 


is more thrilling more enjoyable when thus 
accompanied, than onn run off to the tune 
of a piuno played by a bored musician 
During the entire demonstration the acous¬ 
tics were exi client The material In the 
phonograph disks Is much softer than in 
those uHcd in commrrre and thus muny nli- 
j ei lion able qualities of the latter arr largely 
(linunated The sound is amplified by 
means of an apparatus similar to that u^ed 
with radio sets but more powerful and it 
issues from spei ial cimrraled megaphones 
The mechanical apparatus is remarkably 
simple The shaft that drives the film is 
positively geared to tbe shaft lluil drives 
the wax record Operators we arc informed, 
urr to be trained hy the mannfaclurrn, the 
course requiring u few weeks Thp entire 
pquipnx nt is said to emit li-ss than that 
of a pipe organ, and regular m rvicr is to 
be begun as soon as the new equipment ih 
rtady for distribution 

Thus one more advance in the art of en¬ 
tertaining is initiated and we may see the 
last of the squeaky fiddle and ill tuned piano 
of ilia old fashioned type of moving picture 
house 

• • * 

Keeping Gasoline Out of the 
Crankcase 

As every motorist knuwm, oil pumping In 
an engine is caused by the vacuum in (lit 
combustion chamiier pulling oil up past tlw* 
piston rings. How to prevtnl tins cosily and 
damaging fault was an unsolved problem 
that harassed automotive engineers for a 
quarter century Six years ago, n developed 
that if thu same vacuum could b< created in 
thn crankcase, below the pistons, the passage 
of the oil upward would lie stopped and the 
oil pumping eliminated 

Experiments along this line disclosed a 
new objective vastly more important and in¬ 
teresting than the original Not only could 
oil pumping be prevented, but conversely, 
all oil troubles could be ellmlnted by keep¬ 
ing dilation out of the crankcase. 

The evolution of this ldra and its develop¬ 
ment can best be described by briefly Inc 
iug the experimental work of tbe past aii 
years—a history which aptly demonstrates 
how failures in expert menu linn can often be 
turned into evmtual success 
In the first attempts to place a vacuum fn 
the crankcase, a vacuum pump was used 
But insomuch as the crankcase could not he 
made air tight, a very large pump was re¬ 
quired. It was soon discovered that this 
Urge pump pulled oil from tho back main 


iK'anng of the engine and bearing failures 
resulted The theory wus wrong 

Kurtlier experiments proved that a vunium 
could hr upplicd dim tly to thi pistons by 
drilling a Imlr through the cylinder wall at 
sueh a point lhat it Would pgisltr with the 
lowrr pinion ring when the piston was at the 
bottom of its stroke Applied hen, the 
vacuum of tin intake mu lion would 1 m Miffi 
dent to draw off the oil on its way up to the 
combustion chamber 

In order dial the oil might be easily with 
drawn through the bnlr m the cylinder wall, 
a groove was tut umund the piston inmie 
diatrly hematli tin lnwir ring This should 
trap the exiesi ml and jiermil (lie intake 
suetinn In rrmuvi it iach lime the groove 
came opposite the htdr in tin cylinder wall 

Weeks of experimenting finally proved that 
this method was not n moving enough of the 
surplus oil—for the same Tiason that n 
liquid cannot be poured rapidly from a 
sealed can in who li but om hair has heen 
punditd An inlet for air as will o'* an 
outlet for ml was needed Hus difliriilly 
was Hurinuiinlf d hy drilling a small bln dei * 
lade through tin wall of the punm, npjioflilr 
the holr hi the lyltnder wall 

At lu*L enough oil umld lie u nmvt d 
^really lo i iirlnil rngint smoking Tin first 
nlijethvi was ailuivtd 

Having found lliut tin • xee^s nil could be 
removed from tin piston thus prtvr tiling it 
from rcat lung tin i niidmslion (hander the 
next prnldtm was wlm to do with H 

At first an ordinary Mown fruit iar was 
used lo 10 II 11 I tin ml removed from llie pis 
tons Tlie first time this jar was tested on 
a Ford i-ar hIhiiiI five miles had bei n run 
when the car suddenly began to smokr rx 
ccssively The oil renwivid from tin pistons 
was In ing earned into the intake manifold 
The quart jar was full* t Of course a large 
percentage of the cunli nts was gwilinr 
trapped on its wxy down to the eranktaw, 
but the imihirtanLo of this fu< 1 whs not 
realized at tin* tune ) After lonKidrridili ex 
|ierimi nting an automatic device was devel 
oped to replace the Mason jar and to allow 
tho surplus ml to he returned to the crank 
case by gravity 

The system was now fairly successful But 
it did not arinmplish the economy nor obtain 
the oil mileage that had been hoped for, 
particularly at high engine speeds finally, 
the idea was hit upon of removing the oil, 
not from an extra groove cut around the 
piston, but from behind the lowrr piston 
ring or tbe bottom of tbe luwer piston ring 
groove. Removing tho oil from back of the 


ring proved so hu< useful that it was made 
n pirniamnl hature 

Smni of the hr*i |<m installations were 
made on traitors to detrrminc lust what oil 
saving could bi aihnvul un lhat type of in 
trrnal combustion engine 1 hr primary ob- 
jeit was to eliminate ml pumping and its 
tram of ivils It was discovered however, 
that after these inn lor iiiNtnlJaiiuiis ran a 
ft w hours the ml Hid not linn out so read 
ily Dilution was being mt down automat 
ii ally heeaust tho more volatile elenv nts in 
thi mixture drawn from (Ik pistons wrr 
In mg vaporiz'd drawn hack into thi com¬ 
bustion 'lumber and consumed while thr 
luaviir liquid ml was nturn'd to the crank 
rfl'ie Hire the idea of systematically pre¬ 
venting erunkiusr dilution was born 

Installation* using hi ut lo distill thr mix 
lure wi re now made on six different trac 
tors with rxrelli nt n mills It was found 
that in*leud of i hanging lh* oil every thirty 
1 lours, tractor engines would iqiernle as long 
as 330 Inuirs with the oil remaining in good 
condition 

At this point in tin development, it was 
suggt sled that a more practical plan of rlim 
mating rrankiuse dilution would be to re 
uiovr the oil from the crankcase itself in¬ 
stead of from the pistons and then to pnna 
it through tin rectifier or separating device 
Tins method was Inpd hill with hllle head 
way Dilution passed hy the pistons into the 
trunk'anc just about as rapidly as it could 
he r* moved 

Abandoning all rxpi rlmcnts with this type 
of reetifving s>*nm the first idea was again 
Intel of n moving the contaminated nil from 
the pistons, hmiing it and then conducting 
it lo the rrrtiher for purification In other 
words it wjik far mon practical to prevent 
crankcase dilution tliiiu to all* nipt to i lire it 

jN» xl the rn lifi* r was tc«Urd on a standard 
anloniobde engine i Ins lest was made in 
doors undi r idial tempi ratun conditions A 
mix tine id 35 pt r i* nt keros* ih 10 prr cent 
watir ind 35 pt r cm! nil wa« placed in the 
i rank' e« In two hours the water was. 
gom and in len hours tlu dilution was down 
to 5 per tent Apparently the device had 
in i n |m rfi i ted 

Hut wlnn the sum* i nginr was taken out 
side and plai ed in a chassis the results were 
disap|Hiinting Dilution could not he pre¬ 
vented i xi ept wlnn the car was opt rating at 
high spools and when the motor was hot 



Cut-away section of the rectifier Tbe 
white arrow indlratea the thermostatic 
valve whlrh keep* the oil cool 
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The caterpillar tugboat towing ■ derrirk float. The two separate hnlla mar be 
aeen beneath the deck. The wash la from the end Ira* chain contrivance which 
lien between them and carries the perforated paddlea 


turllur i xp* rlinrnlH m!h*wi d lliul thn 
mctlHHl uf healing the contaminated nil at 
one point and then mnduiling it In the r ec 
tifacr for >» |inrulinii at annthir wan entirely 
wrong The vaporized iinpunlies liad a ten 
dimy to rtcondcnso und again pa** into thn 
nil It was tlw n dtt idrd to combine tho 
In aftT and the rectifier With a mtifier of 
thin naturr a tr*t was run on a ford ear in 
whn h the fuel tank wan fillet] with kerosi ne 
(>a**olinc for alerting only ho-* drawn from 
an iiuxiliury lank This ear wan run about 
500 mile* on keronene alone with a maxi 
mum dilution of 6 per cent Combining thn 
mhfitr and In alt r had proved to lie tho 
nli a! method of n moving tho dilution This 
wan the rurrret solution 

One problem Mill remained While main 
taming sufficiently high temperature in tho 
rntifier to st|iarale thr volatile gases from 
the ml it wu-* neemnury to prevent the oil 
itself fmm bundling overheated A ther 
most at was finally denned which at a p re¬ 
dder mint d tt nipt raturr would upin a valve 
and permit the ml to drain out of tlie heated 
compartment of th* retnfitr into the trunk 
c me. This proved to hi tin di sired solution 
and iht adoption of thin milhod whieh in 
talhd the Skinner n>Mim hv the leading car 
manufai lurers, followed in due rinirse 
• • • 

A Caterpillar Tugboat 

SiiAinm vsnirr na\igation ban made little 
prngnvi *imt tin dn>« of lh« old nIi rn 
padilh win 1 1 Mi nnu r^ The reason in 
rendilv apparent in that the units of truim 
porta lion must he kept relatively nmall on 
an mini of the impossibility of mcrrasing 
ilir jKiwer—wlui h in tins uifte means in 
i r* using thr nizi of thi wheels—because of 
ihi limitations prourdod hv wheel losses 
in shallow wall r, whrn |h>urr is most n retied 
huauM of hull rrsiKinnce 

\lhat promises to n\oluliomre towing ta 
Mtn in a new l)p< of tugboat whieh in in 
muIi^i iik i two puntoon'4 with an endless- 
tlnm inntrivinre located b*-twnn them, 
(tall 11 md wry clonrlv after the hilts of a 
i utrrpillar tractor hut with the nn e*wary 
paddles altuihed In fact this is a water 
trartor towboat The advantage of a hnri 
/j.ntal thnwt throughout the enlire length 
of the kit is demonstrated in the towing 


uhilily of this novel boat Perforations in 
the paildhn give tin anumulalivc effei t of 
tin siiiih prnieiphs as were explained in 
connect inn with an our on page 368, June, 
1925, issue of the Scientific A men ran The 
gnat advantage hcri is that us thcs< puddles 
slip through the water, the hob's or perfora 
lions tlirn m allow enough water to pa*s 
through tin in so that one paddle dors not 
mb the oik r of the amount of water re- 
quiml to give il sufficient grip to develop 
power Tin re is absolutely no suction as 
close as six inches in front of these paddles, 
all the wuti r being supplied from under 
nralh A solid jmddle n|wrnhng on an end 
less chain becomes very inefficient whin the 
slippage through the water Is mure than 
four miles per hour Here apparently a 
vanillin is created in front of the boat and 
thn water rushes in between the pontoons 
almost us rapidly as it comes out nt the 
bark With the perforations however the 
point has not yet been found when any 
power Is lost, no matter how fast the (Middle* 
slip through the water 

Another point in favor of the perforated 
paddle and the direct backward thrust is 
that when thr IkmiI is in operation win re 
the paddles tome within ten im lies of the 
bottom th* sand or mud is not disturb* d 
This would lend to show that retarding 
eddies h re not eut up by the ‘churning** of 
the paddles 

Here is one of the strong features of 
this l) |»e of propulsion and it explains why 
opt ration is mure effitient in shallow water 
than wiili tin old t>pc propeller or even 
the radial wheel 

• * • 

“The Splendour of the Heaven*” 
a Notable New Hook 

Having rompli ted a careful reading of the 
entire 976 pages of “The Splendour tif tin 
Ilravriis’ the writer feels at a loss for ade¬ 
quate nup l rlalives with which to character 
lie it 

This honk is rnlled “a popular, author! 
tative astronomy ” huch of these worth ap 
pears to have been thoughtfully chow n Tt 
Is popular without hemg too popular U in 
as authoritative as one Stas a right to expect 
when told that every one of its 19 co-authors 
is a member of the Royal Astronomical So¬ 


ciety, and that the secretary of that famed 
old association uf astronomers acted as one 
of ita editors. It is an astronomy in that it 
covtrs practically all the ground that a gen 
cral astronomy should cover (except the 
purely study book subject of asironunw al 
n frri ncc points, lines und |wsi|ious) Il is 
not Imwever a tent book, hut ralhrr a book 
to be read, chapter by chapter, with kern 
interest 

Perl tups tin most noticeable feature of 
"The Splendour of the Hiuvrn**’ is IIS re¬ 
markable colb** lion of astronomical photo 
gruphs and drawings, 524 uf them eacli of 
whit h b<ur4 an explanatory legend of ample 
length. 

W'e mu-l not, however, give thr Impression 
that u Tlit Sph ndour of the Heavens* in only 
u picture lunik Tin text is far from super 
filial iltliough it is sufficii nlly non technical 
for tin comprehension of th< avtragt Intel 
llgrnt irarwii Afltr reading it one ought to 
hove n pretty good idea uf (lie wisde field of 
astronomy, without of course, having delved 
loo di eply into any one part of it 

Of the two handsome volumes thn first la 
entin ly devoted to the solar system, litclud 
mg wt II rounded disillusion* of tile present 
stains of the problems of Mars, Venus, the 
moon und of comets and falling stars Here 
as cIm whirr each contributing author was 
rsjiecially chosen because he had prrviouslv 
»l>ct isli/ed on his subject 

The setond volume is chiefly devoted 10 
that marvelous rebirth of modern astronomy 
of the present century, which has carried 
our knowledge of I hr universe almost Infin¬ 
itely beyond the neighborhood of our own 
solar sy^lt m A few of the interesting chap¬ 
ter headings are Finding thn Scale of 
Spate The Message of Starlight (brief ex 
planation of the immense significance of strl 
lar spetlroscopy), Star Clusters and Nehu 
lae, The Structure of the Universe, The 
Amateur at Work < 53 page* rnneeming 
worth while work which the amateur aalnm 
onur run dn) 

The hist 140 pages of the second volume 
are working page* for the amah ur who uses 
a small Hlrscnpr The map uf the moon 
reproduce! in 25 set lions is undoubtedly 
the best in existence while 525 lunar forma 
tioni are named and dew rihnl in notes The 
36 large-scale rliarts of the constellations 
Constitute a Mar atlas in themselves. All of 
the "show" object* of tho heavens are de 
scribed and located, and there are hats of 
interesting objects, suih as variable slurs, 
double slan red stars, nebulae and so on 

“The Splendour of tho Ifeavi ns** (Me 
Bride, New York, 1925) is well suited to 
those who are making telescnjie* in con ncc 
Unn wuli the telescope-making campaign 
which is now heing larritd on by the 
Scientific American It would whet tin ir 
appetites for astronomy and teach them what 


uses they may expect of their talocopax 11 
is somewhat expensive (I12J0, plus post 
age) but the large use of the work (the 
pages measure right by eleven inches) its 
fine binding, smooth paper ami general at 
trnclivenes* make it well worth the price 
asked by the publiaiwrs. 

One might nufel> challenge anyone, nn 
matter what Ids previous training or pnwmt 
interests to open either volume without por 
ing over it for hours. 

• • • 

A Study of the Dardanelles 
Expedition 

Many are the honks which have been 
written for the purpose of embodying the 
lessons of the World War and doubtless 
there will Ik muny niori Here and there 
in this cver-uiciimiifuinig literature, there 
stands out a work which because of its 
clarity force fill neat* und lira analytical power 
displuyed, Mirru k particular \alue_ In such 
a class belongs "The Dardanelles kxpedi 
tinn**—a condensed but complete analysis of 
that ill fated venture written by Captain W 
D l*uleslun, U S N 

So far us the civilian rradcr u concerned, 
the fault of muih of the war literature is its 
hulkiness and uver-eluburalmn of detail, but 
to any one who is looking for a concisr, 
clear and thoroughly understandable story 
of thr complicated Dardanelles expedition 
wo heartily commend this hook 

In the preface to the book Captain Pules- 
ton writes. "Ibis account of thr Dardanelles 
expedition Is primarily intended for army 
and naval officers, hut it it hoped that it 
will be found worthy of the bnrf notice of 
American statesmen who may he required to 
direct lira destinies of our country in time 
of war All three classes are busy men, 
so the narrative has been compressed and 
fully illustrated in order that iln contents 
con he quickly understood ” 

The work ronunmci-s with a brief but 
comprehensive review of the history of the 
political background of the war including 
a review of the history of Constantinople 
which was, of course, the great objective 
of the Dardanelles t xpedition It then shows 
thn event- which led up to thn vinous naval 
attacks with which the campaign opened 
Then, in their order follow descriptions uf 
the successive attempts to silence the forts 
and fone the jwsnoge uf thp Straits. The 
most thrilling purt of this narrativr deals 
with the landing of thp Bntinh and French 
troop* and tire curious but unavailing at 
tempts of the army to force Its wuy lltfough 
the hot and and defiles and obtain posses¬ 
sion of various commanding positions The 
work ends with lira withdrawal of the British 
forces undi r lira cover of night without the 
loss of a single man. 



Forward end of the caterpillar tugboat. One of the perfor at ed p a ddin g, dri veu 
by means of sprocket chains, shows be t ween the two hnlla. The idea la ancient, 
hot the application is new and has been found rifled—t 
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A Double feature of the work which 
make* It poeaible to follow both the naval 
and landing operations with full understand 
inf, ia the Jorge number of specially pre¬ 
pared maps which arc included with the 
text, each mop being Id juxtaposition to the 
chapters that treat of the particular map 
concerned 

Hie Dardanelles expedition was a major 
operation, even in a war uh great as tills 
The British employed over 400,000 men <lur 
ing the campaign of whum they Inst 120,000 
and tu this must be added the French 
l osses , figures of which ore not available 
The Turks employed 800000 men and Inst 
218,000 There i* a touch of humor m tin 
following paragraph at the done of thr 
chapter on the c \m ualiun of Gallipoli “The 
southern Turkish forces twitted the uortlurn 
forces for permitting the British to escape 
unscathed, to which lite northcmrrH rt h|hiii<| 
ed *^ou know now Helles is ahoul In h* 
evacuated Lets sec you slop thenil 1 On 
January 9th in spite of repealed wurning* 
and some la* t-minute had weather, tin 
southern Turks were as powerless is th« ir 
northern brothers to prevent the drpariurr 
of the British from Helles” 

The book whu li i* handsomely hound in 
red buckram i unluins 1 >4 puges am 1 68 
plates. The price m $22*0 and tile work is 
published by ihc I'nited Slates Nu\al Innii 
lute, Annapolis Maryland. 

* • • 

IVfie Proof Thai the .Sun*# Heat 
Varies 

A development whiili bids fair to rank 
high in weather forecasting is announced 


nla, at Baunur, Algeria, at Mount llarqaa 
Hala, Arizona and Mount Montezumu m the 
nitrate desert of Chile He developed in 
struments capable of measuring a millionth 
of a degree change in teniperatun and 
other instruments of the grrihst rnmpli xiiy 
and usefulness to he usrd in (jinneelion 
with his measuring mstruim ntn for stand 
ordizing and for computing n ults 

Tile uuttnme of all this work was to 
justify lus lielief in the truth of his theory 
But some of the most promtm m wiutlnr 
men in the wuild di*ugn ed with Dt AIiIhiI 
i hey did not douhl that wcullur would 
change if the “iin's heat juried hut tiny 
wire not loininird liv Dr Ahhoi's work 
that the sun «* heat doc* iury 

1 hey ha«cd ihetr criticism on the ilifTi 
cutty of iiitusunng the nun s h* uL uu urnl* l> 
through the a Duos pin ri wlm li intertill'* U 
iwetn the <arth and the sun This utmns- 
plu re is so variable in transparency and in 
1 1h eonti nl of water vsj>or and dust that 
these si k ntisis ft ami Dr Ahliot w is undid 
They believed that tin variation* he found 
were due tu atmospheric and not to solar 
chungi h 

Tin proof which Dr Abbot now annoumi* 
npp<ar* to finally nlule these irilicmills and 
to leave no furlhtr douhl of the variability 
of solar rudiation 

Tin i s*« ni e of ihis proof lies in a nun 
imrinon of measure* nirnts of solar radiutioii 
inode at times when the atmosphere is pm 
lie ally identically the same It is obvious 
tlml if the atmosphere is the same and the 
Inst rum* ills are correct any cImogen must 
mean difference* in the amount of lien! 
given off h> I he sun 
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Visual proof that the Intensity of the heat radial ed by the sun varies. The 
dotted line shows the changes for July* 1910-20, according lo the solar constant 
values already published by the Smithsonian Institution The black line shows 
the variation newly determined from measurements made on days when atmos¬ 
pheric conditions were identical. Double line shows variation of sunspot num¬ 
bers. The similarity of the lines establishes the claims of Dr. Abbot 


in the latest issue of tin Monthly Weather 
Review of the United btutes Weatli* r Bu¬ 
reau, by Dr Charles G Abbot of the Smith 
Ionian Institution says the Scientific News 
Service of that institution That develop 
ment is the discovery of a new and simple 
proof by Dr Abbot that the amount of heal 
given off by the t<un from day to day and 
from year to year vanes. 

If the proof U finnl—and it seems lrrefut 
able—there can be no further question that 
the sun Is a real factor in the dally and 
yearly weather changes hxact appraisal of 
its value for Jong range weather forecasting 
awaits only the further perfection of meas 
u re meats of solar variation and world 
weather At all events, an essential elemrnt 
new to weather forecasting has been discov¬ 
ered and proved Its application is only a 
matter of research and tune 

For 30 years. Dr Abbot has been investh 
gating the sun and measuring the heat It 
sends to the earth. In 1903 he surmised 
from his results for previous yctre that the 
amount of that beat varied Urged on by 
that doe and its great significance to man 
kind If true, be baa apent the Intervening 
years in elaborate measurements of solar 
radiation in many parts of the world at 
Mount Wilson and Mount Whitney, Califor 


Dr Abbot selected measurement* made in 
the month of Jul) for tin ymrs 1910 to 
1920, omitting the years 1912 uml 1913 be 
cause the vokano of Mount Katinai in 
Alaska filled the altimuphere of tin wlmlc 
north*rn hemisphere with dust in those 
><an* During ell these yearn Dr Abbot and 
Ills assistant, Mr L B Aldrich, liud int.ua 
ured the sun from tlic same observatory on 
Mminl Wilson, California Tiny used the 
Mim instruments throughout and these 
instruments were regularly tested against 
standards and found un« hanged , 

From the measurements made in these 
months he selected the Hays when the ul 
nkmpherie transparency and its content of 
water vapor were practically the same diviH 
rag tliese into cotn|mrablc groups All day* 
in any year In which atmospheric conditions 
were not practhally identical to those in 
other years hr discarded 

Hr then plotted the measurements of the 
total quantity of heat reenved at the earth’s 
surface On the same paper he plotted the 
tolar constant values for these years as 
previously published (These solar constant 
values are the result of the measurements 
of the total quantity of beat reenved at the 
earth's surface, corrected by measurements 
of the loss of heat through the earth’s ot- 



The compact, |H>rlubh welding n|iii|inunt with which the rt pair job shown 
In low wu* |»t rfornml 


moHplu rt so ns in mill* Hi wIkii would In 
fun ml oul^idt it—on ilu mtHin, fur inHljnei i 
How i In** l> tin two riHiiltn parulli 1 mu 
uiiittlu r in shown by the at * mnpunwng churl 

As a further proof of tin ai i ura* y of In* 
measurements of ill* variability of solar 
radialmn Dr Ahlml plotted the avt rage 
numher of Him Hpots for July* of tlir same 
years on ill* smme paper lhr harmony jh 
aguin uppiruit 

Smh is a Himphfitd bi muni of th* pnM»f 
that the radiation from rile hud vunt* i*\er 
a long jh nod of time closely m harmony 
with ill*, nuns visible evidences of activity 
Bui 1 Ir Alilml ditl hot stop here H> um <1 
a slight niodifuation of th* name milhod 
to show that short ml< rval * hang™ within 
the individual months in alno vmfird by 
tins Himph prtu i sh It h' miih us if iIum 
demonstrations should convince mt leorolo 
gists that the time ih ripe to Lest the cfftil 
of solar Lining's on the weather 

With tins gnat si* p hi oomphshed |1 il 
ni xt mow is to makL tlu dad) iik asurcincnts 
of *nlfir radiation as aw uruti us is humanly 
possible To help accomplish this tin Na 
tiuiuii Gengraplm Society bus gm n $V» 000 
to rMtnhlisli a solar olwcrvatury at Mount 
BruLkuros in Southwest Afro a lo "top* nit 
with Dr Abbots two i xislmg stuiion* in 
(jihfnnuu and < Inh To u* an that at 
least um at«iirat' ni*a«ur< in* nt will In mailt 
fur eviiy day in tlu jtar u Imirlli -inlnui is 


nei ih d in the north' rn m* turn ol the h j*tern 
lltini^plu re 

• * * 

An Interesting 4 ylinder Repair 

Km * \ti v in u plum at 1 nih T< rry New 
J> rsey the low pressure * slimier of a 900 
hurnpiiwir Migine was subject to on ten 
ilent in whuli the entire lop of ill* cylinder 
was blown off 

It appt ar* dial l>> Mime unknown mean*, 
tlu full boilir pretiKun was put on tlu low 
piiH-iiire lylmdir wiih tin nsiilt that the 
cast iron top mu and one half inches thick, 
was blown min m vi nil fragment* and en 
lirilv nnnrd fortunaldy no um was sir 
lously hurt although five nun were in the 
*ngin* room ut the lime To get a m w 
cylinder would have takr n months 

C on«idcrable ini' rest atla< In s lo the repair 
work oil tin* job Im»| li |a <auM of (lie short 
liniL lak' n lo do it und brtuuor of some of 
tin 1 di iml* of die wild Fortunulely the 
head nfti* ul of (lie ins|H'li'iii department of 
the insurant' i oinpany which ramnl the 
rmk on th* hrnk* n «ngint, had had cnnsid 
era hie i x | h rn in c with an welding He 
linn fori had tin courage to make this re 
pair by llm prims.* His faith in cast iron 
wi Idmg bad Ih « n built on the um on hi verat 
job* of transformer wildcrs with alternating 
i urrt nt, so hi turn'd to tins t\pc of appa 
rain* n nliiip, two w« hh n logellter with 
lh* ir opt ralor* 



How ■ large, broken cylinder-head was repaired by electric welding 
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The top of the cylinder was completely 
welded between Friday morning, March 26 
and ban lay afternoon March 28 and the 
engine wa* put lack in operatiin on Mon 
day m r ng at 7 00 A M Our photograph 
nhowB tie nt re patch which m e asured 
42 a 6 1 n I ra at I had an irreg ilar contour 


cH nations he would be hhely to fill the en 
lire apaoe alloued to the Digest with matters 
pertaining to amateur telescope making. 
The campaign for the popularisation of thb 
interesting work has brought better results 
than we anticipated More than twelve httn 
Jre I wo 111 e trlese pe makers have been 



A group of telescope enthusiasts gathered In a nemi-eirrla around one of the 
new, Springfield mountings (which Is nearly obscured In the picture), listening 
to g dem ons tr ation Just over the mountain ridge In the dim background stands 
the old Coolldge homertood* All the neighboring mountains are thkklj forated 


A special alee] casting had to be made from 
a pattern which was first fitted over the 
break itself Thu casting was larger than 
the break and the outer edge of the lreak 
was ohipped so as to form the necessary 
bevel to weld clear through Thu casting 
was stay bolted securely by means of one 
eighth in b rods we] led Into its top surface 
with the proper bevel Die tost run break 
was studded with steel all the way around 
The cracks which extended from the break 
were also studded All was now wel led by 
the alternarc process The entire j b was 
canlked in order to relieve the strains 
When the pressure test was ap[bed aev 
oral leaks were located In tl e cast iron 
These were stopped by caulking as were two 
leaks m the patch casting itself These leaks 
were probably due to the spec] with which 
this casting has been made They were cut 
out and rewrlded The engine u now in 
service just as it was before the accident 
after consider able saving In time and money 
not to mention the saving of the low to the 
aommunuy which would have otherwise re 
suited by shutting down the plant for any 
considerable length of time 
• • s 


Trie trope t 

WtRF the present writer to follow hu in* 
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THE SPRUNG* IEID 
TELESCOPE MAKERS 

invite you to 
ST*LLAFANE 
Sp ngfield Vt 
July ird a d 4th T926 

Talks Eil b U DemonstratHma 
A mgl l w th tie stars at StrlUfana 
Su| j cr 1 y Hr Ifield 
Bring y r * k fo naprrtion 
If you have not brgu v ur mirror 
START \Off 
Bring a fellow cut I * aat 
Good hotel at S| ngfield 
Fine camping at Mellafanc 

IF ill You Lomtf 
Write at once to 
Oscar 5 Marshall, See 
_ 155 Putnam Are 

The postcard tuvRaUs^ which was 
■owl oat 


traced since we began this campaign with 
Lhe publication of Mr Porters two articles 
last February and March and followed with 
the |ull cation of the book. Amateur Tele 
icope Making 

No effort has yet been made to organise 
the telescope makers nationally although 
local groups have been formed in a few 
cit t-s The H ky Mountain Amateur 
Telescope Makers Cl ib has been organised 
in Denver it having originally been dis¬ 
covered there that several heads were better 
than ne and that a man who u an expert 
marhii ut but not a acientut could help an 
other man who is a sciential but not an 
expert machinist, the two turning out an 
excellent telescope which neither could turn 
out so well alone 

In tl e city of I oa Angeles alone more than 
50 beginner* have been trace 1 Possibly a 
club will be organised there if a telesc pe 
naker laving a \ enchant for organism n 
can I e found to do the work Everywhere 
the Hpint of the amateur trlrscope maker 
is eicdlent and it generally turns out flat 
when two of them meet all differences dis 
solve in f vor of the comnx n bond of m 
tcrest 

Here it mlglt n t be hadly out of place 
to stale that it is altogether proper to a I 
drew the telcacnjc enthusiast as a T N 
tl is having been tbo custom foe many years 
among those few who have previously fol 
lowed this work 1 N stands for tdeseope 
nut and is the fraternal or brotherly 1 ving 
form of address between true enll ususta 
For the benefit of those who have not yet 
been inoculated with the germ of the tele- 
sc pe making disease a should be said that 
once the inoculation has taken the spell 
lasts for many yean. A man seta out think 
ing he will make • single telescope for the 
purpose of learning the elements of astron 
omy He is ajt to find however that this 
telesc pe is only hu first an 1 that be has 
found a hobby that will pursue him all hu 
life Indeed the writ r corresponds with 
one T N who at 78 after having suffered 
a stroke of paralysu which incapacitated 
one arm, u now building a machine for 
making a minor 

Our mail shows that moat of the amateurs 
have made out well in thetr efforts Per 
plenties hove arisen of coatee but work 
which involved no troubles would have bttle 
Inherent Interest One n especially in 
pressed by the existence in this country of 
large number* of people who while engaged 
id all kinds of occupations h ssl de a the 
mechanical are nevertheless expert median 
lea Alreadv in July the photographs of 
moot creditably built fnifmnwr vfth thadr 
descriptions are beginning to reach us Two 
that we hope to describe neat month are 


e s p eci al ly trim and work manl i k e Mm 
winter cornea, and a thief ins, golf, fishing 
and othsr summer sports are laid aside. It is 
likely that many more will begin building 
their telescopes than have done so already 
One most Interesting aspect of the new 
m ov ement was the gathering of a group 
of invited TNs at StmUafm** Springfield 
Vermont, over the week-end of the Fourth 
of July Invitations were sent out by the 
Telrsoope Makers of Springfield” (which 
by the way is an amateur not a business 
organixarion) and nearly 30 enthusiasts from 
several states made the tnp to Vermont In 
order to ocnvenc rub elbows and talk tele¬ 
scope making with tbdx confreres One 
T N who could not be present writes as 
follows *Oh it must be so delightful to 
get away from all there safe sane and 
conservative people for a bttle while and 
get with a bunch of creaks all as crazy as 
ones self 1 hen to see a lot of telescopes 
and talk with their makers what could be 
nmxg heavenly? 1 am glad the skies fav 
ored you with i unle" 

Mutual introductions having been ex 
changed the amateur visitor* at Springfield 
were first initiated Into the mysteries of 
advenng mirrors This is sn art which has 
long been regarded as secret If such has 
ever been the care the secret is now out 
for Russell W Porter leading spin! of the 
Telescope Makers of Springfield” demon 
strated before the visitors that it could be 
done in about haH an hour providing the 
conditions were right The mirror Is silvered 
in an enamelled pan about two inehea 
greater in diameter than the disk itself It 
must be handled with rubber gloves as the 
least trice of sabinere from the skin or of 
oil results in failure The pan is kept in 
motion during the process which la complete 
when blsck blobs appear The stiver coat 
lag is usually deposited in lea than five 
minutes However even old hands at ail 
Taring frequently fall down on this job 
•o the amateur who fails to obtalu a fine 
coating at first need not be at all dia 
cour iged Persistence and care will at on re 
suit in the desired perfect surface 

The visiting amateurs next inspected an 
apparatus for performing the knife edge test 
by means of an electrically illuminated de¬ 
vice invented by Mr J Wstson Thompson 
an attorney of Cambridge Maryland Or 
drearily tl la lest has been performed with 
the aid of an oil lamp whirh however has 
many objectionable qualities one of which 
is the blistering of the face of the amateur 
who must jlate hi* eye near it When an 
attempt n made to substitute an ordinary 
electno lamp for the oil lamp the pinhole 
re the metal chimney acta in the same way 
a* the ‘'lens of an ol I fashioned pinhole 
camera It throws s bright reverted image 
of the filament in the mirror Illuminating 
it unevenly But after frosting the exterior 



ofl lamp The cylindrical bulb is l o w e red 
upside down into a metal cylinder having 
the regular pinhole but it u well to re s ort 
some resistance in senes with the lamp 
since the confinement of the latter within 
the tube remits otherwise in overheating 
its filament and a burn-out soon follows, 
necessitating the preparation of a new bulb 
Among the visitor* at bpnngfield were 
three groups from various laboratories of 
the General LI cl trie Company These men 
were interested in telesor pe making on their 
own account One man from the research 
department of the Navy came from Norfolk 
Virginia A number of interested young 
men camped out re a tent pitched near the 
c ntfert that partly surround SteUufune 
Saturday July 3 the entire party of tele¬ 
scope enthusiasts was transported to the top 
of the mountain on which the clubhouse* 
obaervatory known as StaUafanw (described 
in the Scientific American last November) 
is situated Telescopes were Jn evidence 
everywhere and those were eagerly examined 
tried out on terrestrial objects and criticised. 
Some of the visitors next opened bugs aad 
brought out parts of their own work—mir¬ 
rors and newly devised apparatus for testing 
them also samples of pitch and abrasives 
which bad proved especially effcaeious 
Before dark the laureate cook of tbo 



of a 115 volt candelabrum lamp* by rubbing 
it with a curved suip of thin metal with 
scant medium ausd carborundum between 
the two Mr Thompson suo c osd sd in dsf 
fusing the light emitted by tbs pinhole so 
that tbs oleoma lamp serves as weQ as an 


‘Tdeseope Makers of Springfield” am 
Aounoed su p per What a supper It unsl 


Mr 

bn 


Hatfield* who unwillingly < 
led nut off doors nod psssd for As 
Aotre on there ftm> k king «t *• 
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Power That EXCEEDS 
Displacement Promise 

"C'XTRA power is engineered into 
the full line of .Wisconsin Motors. 
Each conforms to the basic, proved 
overhead-valve design upon which 
Wisconsin has long specialized because 
of its consistently greater power output 

Performance, staying qualities and 
economy are fundamental in both Fours 
and Sixes. You get, invariably, more 
power from each cubic inch of piston 
displacement—more miles per gallon of 
fuel and oil—more working time be¬ 
tween repairs. 

Especially in the bus field where costs 
climb quickly, these outstanding ad¬ 
vantages are often enough to turn the 
tide from loss to profit By delivering 
"More Power per Cubic Inch,” Wis¬ 
consin Motors consistently exceed the 
promise of bore and stroke—and net 
important gains to manufacturer, seller 
and user. 

Write tot the facta and figuraa 

WISCONSIN MOTOR MFG. CO. 

MILWAUKEE WISCONSIN 

V) V? Wisconsin Motor* at* manufoc- 

tursd In a full Una of Staaa and 
Four*i with powar rang* from 
20 to 120 H P—for tracks, 



Wisconsin Motors art manufac¬ 
tured in a full line of Staaa and 
Four*! with power ranga from 
20 to 120 H P — lor tracks, 
busses, tractors and cooatrac- 
tkm machinery 
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kitchen at SuMofont, Ha, Hke the rest, has 
made his telescope. Ha also makes johnny 
cake and enjoys cooking for the rest of tbs 
member*. On tkls occasion be fad 29 and 
fed them to utter completion. This number 
was greater than h e had ever fed before at 
SulUfantt “But," be remarked, whimsically, 
“when I get a older 1 will probably do 
totter" 

Stepper over, the amateurs were confronted 
by the night, for plans had been laid to stay 
up, Hke the traditional astronomer, until 
daybreak. The stars came out in myriads. 
Even the Milky Way, which the writer, liv¬ 
ing In a suburb of New York, baa not even 
glimpsed in three years, owing to the baas 
and glare of the metropolis, showed bril¬ 
liantly from the top of this Vermont moun¬ 
tain. Half, perhaps, of the visitors spent 
the night at the various telescopes that were 
scattered about outside of Stellafane The 
other half remained indoors around a long 
table, arguing about this and that, and the 
theory of relativity and the “whiibnesa of 
the why n 

Saturn • rings were, of course, the show 
piece of th< early evening Later lo the 
night came Jupiter, with three satellites 



Mr. Red field, laureate-cook of the 
•‘Telescope Makers of Springfield," 
author of ike verses at the right, and 
senior wither of the dub 


easily visible and one in transit across the 
face of his disk. Then came Mare, ruddy 
but poorly visible due to temporary atmos¬ 
pheric conditions. The moon followed as 
dawn approached, and finally Venus, bril¬ 
liant, white, dazzling, rose over the moun 
tain ridge In the east. 

Inside the /one, as the early boon of tbe 
morning approached, some of tbe visitors 
could be seen stretched out on cots, snatch¬ 
ing catnaps between tbe frequent outbursts 
of a group of mathematical “sharks" who. 
It appeared, had raked over the whole sci¬ 
ence of mathematic* In search of unusual 
problems about which to wrangle They 
had forgotten astronomy, telescope making, 
everything, while they proved by several 
methods that two equals one, or discussed 
some equally abstruse matter About every 
five minutes tbe sleepers were rudely awak 
ened by tbe resonant voice of one man whose 
best form of argument was blunt contradic¬ 
tion. 

The following day, the Fourth of July, was 
given over to further discussion John 
Fierce, on* of the leading lights of tbe 
Springfield group, gave a ulk on the mak¬ 
ing of small lenses while the visitor* sat 
in the sfaaije of a row of deep green spruce 
trees which formed tbe edge of the primeval 
forest that covers tbe top of the mountain. 
Then Mr t a Redfldd, tbe laureate-cook, 
all decked out like a professional chef, stood 
on a tree stomp and recited hie fameue 


Vents about an eventful trip takes by the 
"Teksoop* Makers of BprtagfiaM.” 

Th # Tdisc ope Ifakgr’i Orem 

I dreamed that tbe Springfield Telescope 
club 

Took e trip to the planet Mors, 

And established ourselves on a mountain 
top 

From which to view the stars. 

That we carried a monster telescope, 

A 'scope of most wonderful power. 

And watched the stars and worlds roll 
_ by. 

For many a countless hour. 

And ths sights we saw In realms beyond. 
The virion of ibis world's eyes, 

Were a ceaseless wonder sod endless 
source 

Of pleasure and surprise. 

When the people of Mars inquired who 
we wire, 

, And where was the land of our birth, 

We turned that telescope around. 

Til it pointed to the earth. 

And told them to look and see for dure 
I solves. 

The land from whence we came, 

And if all went well we hoped to rct ar n 
To our native land again. 

And when they had looked to their 
hearts content. 

And examined the whole world o'er. 

They said such a wonderful telescope 
They had never seen before. 

They saw great cities and towns on the 
land. 

And riilps that sail on the set. 

And questioned us closely of all that 
they saw. 

And wondered dial such things could be. 

Then a wise old professor said, “Toll me 
l piay, 

“What are those black bugs that I see 
“That run round so lively and in such 
great droves/ 

“They re a new kind of insect to me " 

“Please tell me tbeir name end habits of 
life, 

“For we hare no such Insects on Mara." 

Mr. Fullam spoke up and stldi “My 
dear sir, 

“Those insects are Henry Ford cars." 

We dwelt with those people a year and a 
day. 

And found them s people of worths 
But then we were homesick and thought 
it was Lime 

That we should return to the earth. 

Of our journey to earth I have nothing 
to tell, 

1 felt a hard bump on my bead— 

I 1 suddenly ’woke— r iws* the rad of my 
dream— 

And found I had rolled out of bed! 

On tbe same afternoon tbe amateurs, tired 
and sleepy, but filled with many impressions 
shout telescopes, optics, mirrors, prisms and 
no end of other similar things, rude a tour 
about the village of Springfield, inspecting 
five telescopes which wore mounted In the 
dooryards of their owners, instead of on the 
mountalntop at StrllaftM Some of these 
have been described In the Scientific 
American and other* will be described In 
future issues. 

Through one, that of Oscar Marshall, tbe 
star Sirius was shown to the visitors In the 
bias of tbe afternoon son. While there Is 
nothing remarkable about this feat, it nearly 
olwnya Impresses the tyre quite visibly. 

After three yean of this work the fun of 
making telescopes has not abated in Spring- 
field. One gets the Impression that tbe link 
Vermont community fairly bristles with tele¬ 
scopes made by tbe amateurs. It Is fopeeted 
that before long the entire United States 
will bristle similarly. And next turner, 
H la hoped, a larger numb* of amateurs will 
visit tbe iris' “get-together* at Stellifm, 
establishing the aflalr as an nnnael pilgrim¬ 
age to tbe shrine where tbe weredee oe noe 
of thle Intersetlng work took plaos, 

(Cm tap* m page 216) 
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toAeibar «M Mch ta trmilmd 
by m ri$m m i d h iKfci r car 


Excerpt /nm Recent Letter 
“We doubt that It U ncccv 
•ary for u» to tall you what 
wa think of International 
Tracks. Our valuable car¬ 
goes amounting to nearly 
fifty billions of dollars tn 
actual wor th every year re¬ 
quire the most dependable 
transportation on the mar¬ 
ket. We expect that kind 
of equipment from the 
Harvester Company and 
we are not disappointed" 


BRINK'S EXPRESS 
COMPANY 


This Fleet carries 
thirty million dollars a day 


H ERB are the moat exciting cargoes in the 
world—money, money, and still more 
money. Wealth like that of all the Indies rides 
in the armored Internationals of Drink's Ex¬ 
press. Did you ever think of the tremendous 
and dangerous hauling problem presented by 
money in the mass? 

That'll the problem that Brink's Express 
has been solving for more than a quarter-cen¬ 
tury. In New York and Chicago and a score 
of other metropolitan cities. Brink’s Express 
transports the coin and currency of commerce 
and industry. Last year the trucks in Brink's 
formidable fleet, closely followed by expert 
rifle squads in automobiles, delivered over five 


million pay envelopes. In twelve months they 
earned over seven billion dollars, in cash, and 
over forty billions more in bank clearings, se¬ 
curities, and other valuables. Today they are 
the oldest and largest in the business. 

And for the transportation of all this money 
they need the most dependable trucks that 
money can buy. They choose Internationals. 
To date Brink’s Express has purchased 176 
International Trucks—75 of them since the 
first of this year. 

International Trucks will serve your haul¬ 
ing needs as faithfully as they are serving 
Brink’s Express and as they have served the 
nation for over twenty years. 


TR# InumatfajnaJ Um iMUri ihc T Special DAIvery I non and lK-u* Stasd Tn gks,. H wyPtOy Trucks rm,lu 
from ltt^ton to 5-ttn stem, Mof«r CmcKci /«t all rsqwlr in snij.and As McCannlcS-Damn* In dartrial Tractor 
try ib twofw't lw|— Gmmpmnj ow n ed truck onto orjanltarion—120 branch— to tb Uatorf States and 17 In Canada. 
Writs for comptmU dsscripdvi ikormtun 


International Harvester Company 

OP AMERICA ^ 

606 So. Michigan Ave. okoinutim Chicago, III. 


INTERNATIONAL 
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Why Plylock is the ideal 
material for meter panels 

Flyiock—midi of thin (pttoa of the finest Doariai Fir pennaandy 
welrierl togrrhwbyPlylockftimiel-lumioffsinnMipurifonlietrit 
mod pi meters 

The re—oo U ob H o us o r di nary wood boards tend to warp and carl— 
trusmlnittg strains and stresses to tbs delicate nstst mechanises 
through the aounttos Kisw i and diiti nage meter shall# thus affecting 
tha meter's accuracy flylock *wood there stronger than wood * Is warp 
proof and crack proof without back daats or othsr refafoccemenrs, and 
forms a perfect Sacking for all types of meters It can be sawed la any 
shape and comas la single panels, with unbroken outer grain, fat stars 
as large as 4 ft by 8 ft* 

Pob&o sendee companies era showing great Interest in Plylock and are 
adopting It as a standard meter peon material* Samples will gladly be 
supp lie d <m request. 

M a nuf a ctur ers of automobile bodies, trunks and cases cabinets, and 
cafaiaet doors, p h o nographs and radio seta shelving toys desks and 
furniture and innumerable articles In which wood is used, will find 
Plylock a means of Improving strength and quality And Plylock, while 
not to be confused with ordinary commercial grade fir plywoods, la 
not an —pensive material Its use means substantial savings in both 
manufacturing and material costs 

The Plylock research department Is at tout sendee In swlstlng with 
development work, and correspondence is invited. Write for a copy of 
“The Pictured Story of Plylock , sent gratis to executives* 


PORTLAND MANUFACTURING CO PORTLAND OREGON 
ftjiiuil awkn fmr 27 ymr*. 


PLYLOCK 

'Woodthaft dfranffr than wood' 




Wharf barge built estfadr of steel and Iran The wWs is made of arasco Ir on, 
which, being almost free from sulphur, is rml resisting 


Floating' Wharf* ct Barge* 

Will the picturesque modes barges that 
ply along our many inland waterways be 
replaced by metal sabstttutasf Will the 
old time barge captain oommaad a floating 
wharf t Such a barge with all metal structure 
has appeared on the Mississippi River in 
Louis ana It is virtually a floating iron 
bouse w ih iron roof odes downspouta and 
gotten Bargee with metal bulla are oom 
moo but metal supe r s tru c t ur e s are not such 
familiar sights This unique craft has a 
cabin of large capacity and apparently great 
weight But it is not as heavy u it appears 
though more than 20 000 pounds of iron were 
mad in the superstructure alone The sheets 
ate of light 24 and 26 gage mater al and 
are designed to stand hard knocks because 
of the corrugation for such sheets have 
proved to be very strong sod durable 

What of the old bugaboo rust 9 Such a 
large surface would ordinarily be a fine field 
for it Salt air water and coal smoke would 
as a rule cause much corrosion. The cabin 
tself measures 200 feet long by 92 feet 
wide while the hull is some 30 feet longer 
and eight feet wider with s depth of 12 feet 
The work of frequently pa nung such a boat 
would be very expens vs if this wss the only 
preservative used But this barge cabin Is 
built of a special analysis Iron with rust re 
sitting qualities. While the first cost of such 
material is slightly higher its additional 1 fe 
is counted on to justify Its use His Iron 
is also galvanised and it can be painted for 
further protection if so desired The large 
sliding doors are very easy to open or close 
end greatly facilitate the handling of freight 
s s * 

hmUheonien Anthropologist Find» 
True American Type in 
Central Atim 

In far away Tibet 6000 miles distant 
from the nearest point of the American con 
t nent then oust true American Indian 
types Thu oonclnaion which throws such 
mportant light on the question of the origin 
of the American Indian u one of the pro¬ 
foundly sign ficant fruits of s remarkable 
journey of SO 000 miles covering half the 
globe and occupying seven months whieh 
Dr Ales Hrdlicks made under the joint 
auspices of the Smithsonian Institution and 
the Buffalo Society of Natural Sciences m 
1925 and the first account of which now 
appears In the Annual Exploration Pamphlet 
of the Sm tbsonian Institution 

Dr Hrdboka who Is curator of Physical 
Anthropology in the United States National 
Museum and who recently published a do 
•enptlon of the new type of whke American, 
undertook hb Journey fa sur vey what has 
been and what la being dene in the study 
of and—t man and of the food ape* 
la Francs, India, C e y ieu , Jam, Aua traH a 


and South Africa Such a world survey of 
the position of physical anthropology is psr 
baps unique, and it produced results of great 

Of the types found in Tibet (and else 
where in Eastern Asia) Dr Hrdboka says 
that they are se true to that of the American 
Indian that if they wen trsesplsaisd into 
America nobody could poaatbly taka than 
for anything but Indian. Men women and 
children resemble the Amer ic an aborigines 
In behavior In dress and oven in the in 
tons lions of their language His importance 
of the light his discovery throws on the 
orig n of the native Americans in obvious. 

After a brief stop in France Dr Hrdboka 
early In April last year took ship to India, 
stopping to examine some Arab types at 
Port Said and Aden Of the puro-Mood 
Arab the anthropologist says that he shows 
a lively intelligent white man s physiognomy 
(thought mostly brown in color) and that 
the higher class purs Arab is often as light 
as the Southern European 

At present one of the most Interesting 
problems in anthropology is to explain the 
presence of the Negnto In the Philippines 
and Andamans How did he get to be 
present homes 9 His nearest relatives are 
apparently the Pygmies of Central Africa, 
but a great —bridged specs has until now 
separated the two If be extended from 
Afr ca he must have left traces of bis pass 
bg In Arabia and India Such traces so 
far st least as the Indian coast lands are 
concerned Dr Hrdlkka became satisfied do 
oust They occur In Parganas northwest 
of Calcutta in at least one area along the 
eastern unit here and there among the 
Dravidimus, si d In the Malabar Hilb These 
discoveries bring the Negrito a long way 
farther to the westward and so much nearer 
Africa making his derivation from that 
continent so much the more probable 

With regard to the bulk of the pres en t 
population of India Dr Hrdliefca believes bo 
can say with confidence that it Is mainly 
composed of three ethnic elements the 

Semitic the Mediterr a nean and In certain 
parts the Hamltic or North African. The 
“Aryans” show ev ai y where either the Semitio 
or the Mediterranean type. Dr HrdHoka 
saw nothing that could be referred to the 
types of Central or Northern Europe It 
would seem therefore that the Aryans cams 
from Pams and Aria Minor rather than 
from or through what Is now European 
Ruaria 

Peering through Ceylon wh ere ha reports 
no definite trace as yet of geologfeftBy 
andent man Dr Hrdboka pr oceeded to 
Java touching at Sumatra and the S train 
Settlements. Of Sumatra, a co untr y not T*t 
perfectly known, ho says that "tbma arid 
prevail In the bland, among tha wifto* as 
fCenrinaeri e» page 2W 
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Do You Need Sheet Steel Service 

Qd improve your product ? 


In these days of keen competi¬ 
tion, every manufacturer is striv¬ 
ing to improve his product. Many 
of these manufacturers will find 
in Sheet Steel the ready solution 
to their problem. 

For Sheet Steel offers unusual 
advantages, particularly where 
thousands of articles of a single 
pattern are to be produced. Once 
dies are developed and machines 
set, thousands of duplicate parts 
can be made with a minimum of 
human labor. The service of labor 
is increased, the cost of the prod¬ 
uct is lowered. 

But even manufacturers who 
cannot use Sheet Steel as raw ma¬ 
terial, will find 


mm 


nil_ 

grimifarf Sue 3ml is 4** 
■to kmrmca m As Uo* dm 
mmj dim. m hmdad fc «f 
Hm mfck for 

dMMO wM w dmdmm 
—Mwr Ua i km + |ii» “ 
mi dm At islwiWii hof 
dm /U mfeM «Mlfcy 
mmUsW far dm Skm Swl 

tHTEi * ■ 


the way to a 
better product 
and lower cost, 
through Sheet 
Steel equip¬ 
ment. Sheet 
Steel buildings 


are reducing fixed charges. Sheet 
Steel conveying equipment is 
saving labor. Sheet Steel fire 
doors and metal lath construc¬ 
tion are lowering insurance 
premiums and reducing fire loss. 
Sheet Steel furniture is in¬ 
creasing efficiency and giving en¬ 
during beauty that is practical 
to use. 

There is probably not a single 
business institution in America 
today that is not using Sheet 
Steel in one form or another, 
either as a raw material or as a 
part of their equipment It will 
pay manufacturers and designers 
to study the possibilities of a 
further use of Sheet Steel to 
increase the service they are 
rendering their cus¬ 
tomers. Shebt Steel 
Trade Extension 
Committbb,Oliver 
Building, Pitts¬ 
burgh, Pennsylvania. 
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The Telephone and the Farm 


There wti not a (aimer in the 
world fifty yean ago who could 
talk even to hit nearest neighbor 
by telephone Not one who could 
telephone to the doctor m case of 
sickness or accident. Notone who 
could telephone for the weather 
report or call the oty fix the lat* 
eat quotations on his crops* Not 
one who could sell what he raised 
or buy what he needed by tele* 
phone. A neighborly chat over 
the win was an impossibility fix 
the farmer's wile or children. 

In this country the telephone 
has transformed the hie of the 
form. 

It has banished the loneliness 
which in the past so discouraged 


the rural population and drove 
many from the huge and solitary 
areas of farms and ranches. 

It is a farm hand who stays on 
the job and is ready to work 
twenty-four hours every day. 

The telephone has become die 
farmer’s watchman in times of 
emergency. 

It outruns the fiutest fo r e st 
or praine fires and warns of their 
approach. It has saved rural 
communities from untold loss of 
lives and property by giving am¬ 
ple notice of devastating floods. 
Three million telephones are now 
in service on the farms, ranches 
and plantations of the United 
States. 


American Tblbphonb and Telegraph Company 
and Associated Companies 


BELL 



SYSTEM 


IN ITS IBMI-CtNTBHMIAL TUI TBS BILL 1YSTBM LOOKS FOE. 
WASH TO CONTINUED PROOA1M IN TBLBPHONB COMMUNICATION 


WANTED 

PATENTED SPECIALTIES 

Dca r it tl i «b d c n he i BBiprd f on Ac t meul 
and pcrfj n g to su n c. I r hsrdwsr I * 
if it me toi I let l r rdtn o 1 n i 
fidtfr ro>iltr HI .ng b d 1 (I info b ol <■ snj 

dnntag Owr lorty y n in bui ■ 

Tbs OTTO KONVC5LOW MFU. CO 
IIOOMtasAn CWvoUad, OUs 



Makes 
me lines 
for 

Figuring 
Checking 
Underscoring 
Blueprints, etc 
Useful to everyone 

ofr«Vds4m mrwrha da met 
r AMBUS KRCECS 1171WkAw ST 
JMoftm aftknfammm VENUS Hmab 
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Ice Making a 

ichlnei 

Corliss i Poppet Vafvt Engines 

Bulletin* m ( spin rsgiMsX 

THE VILTEX MPO. OO 
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PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO* 

PATENT ATTORNEYS 

v r6*6 with tfca Sdmf Sc Amerteei 


SCIENTIFIC AMER BLDO 

24 28 Wax 40th Sc N Y C 
SCIENTIFIC AMER BLDO Washington D C 
TOWER BUILD1NO Oikag 1U 

HOBART BUTLDINO San Praneteo Cal 

VAN NUYS BUILDINO Loa Angelas Cal 


and Tradt Marla br leigieg 
Aseoclatas M AH Foreign CoufttriM 


well m the serif belkft la the mimmrrn 
of wild men There an said to be two 
varieties The Drang Pandak (orang—man, 
pandak abort) it said to live in the almost 
unpenetrable mountain forests of the central 
and southern parts of I he i eland The aa 
lives describe him aa black abort long 
hamd, and wild but not Insufmotmtablr 
sby The second form Is the Orang Srdapak 
He is >aJd to live in ibe unhealthy lowlands 
of the southeastern part of Sumatra He » 
described as having the body of a child of 
12 with hng red hair on head and body 
He Is very *hy and runs but does not cli mb ” 

In the mountainous regions of the upper 
parts < f the Malay Peninsula according to 
informali n given to Dr Hrdlicka there still 
live ih usands of nrgntmd people and there 
are many old caves waiting to be explored 

The data obtained in Australia writes 
Dr llrdlickB thriw a very interesting and 
to some extent new light on the moot quea- 
Uo u of both the Australian and Tasmanian 
aborigines. According to these nbservaliona, 
the Australian aborigines deserve truly to 
be classed as one of the more fundamental 
and c I hr races of mankind and yet it is a 
race which shows close connections with oar 
own omesLral suck—not with the negroes 
or M Unmans (except through admixture) 
but with llie old white people of poet glsual 
times 

As to tbe Tasmanians the indications 
ai that they were but a branch of the 
At ntrihans modified perhaps a little in 
thmr own country Both peoples have lived 
aid (he Australians of the northwest live 
larg ly to this day in a paleolithic stage of 
st no culture Thty are still making unpol 
lulled st no tool* whxh in instances re 
■ ml If tho Moustciiin implements or later 
hur pran paleolithic types But they are 
alsi c ijablc of s much higher clas* of wwk 
To lay about Derby bottles sre used in 
linking betutrf illy worked spear heads 

From Australia Dr llrdhckaii journey 
led to South Africa and disembarking at 
Durban Natal ibt first task was t as 
many as possible of tlie Zulu about whose 
exart Hood affinities thiro was some doubt 
from an examination of maiy in hvidualx 
the anthropologist reached ibe conclusion 
lhat the Zulu is unquestionably a true negro 
th< ugh now an I then as in other negro 
tribes shewing a true of Scuiiiie (Arab) 
type due probably to old admixtures 

The two main objects of the visit to Sontb 
Africa were the investigation on the spot 
i f the important find of the Rhodesian skull 
an 1 of the recent discovery of the skull of 
« fossil anthropnd ape at Tsungs which 
had been reported as being possibly a direct 
link in the line if mans ascent The 
Rhodesian skull found in 1921 at Broken 
Hill shows a man so primitive in many of 
ila fratuna that nothing like it has been 
seen before Dr Hrdhcka was able tj clear 
up some of the moot punts in connection 
with this irapirtant find and he collected 
for study bones of animals from the cave 
which gave the Rhrdreian skull as well as 
two additional mineralized human bones 
belonging to two individuals all of which 
wen deposited with the earlier relics in the 
British Museum 

The fossil skull of an anthropoid ape 
f und at Taungs in 1924 belongs according 
to Dr Hrdlicka, to a species of anthropoid 
oje of sbont the size of a c him pa usee and 
'videnily related to this form though there 
ire errtain differences especially in tbe 
1 rain Thexe differences suggested that this 
Q] c may powihly hare been somewhat aupe 
nr to the chimpanzee and nearer to the 
human But it » not necessarily a form 
tlat st »d in the direct bne of the human 
phylum 

South Africa is a land rich in material 
f r the anthropologist according to Dr 
tlrdlicka 4 There la be writes the dis- 
tppeonng old native population of Bushmen 
Strandloopera, and Hottentots, tbe newer 
negro population which amounts already to 
over 7 000000 and la steadily Increasing, 
the almost stationary population of LSOOyOOO 
South African whites of Dutch and KagHsh 
derivation, who ace Heading together and 


pcndnrtag a typt of tkdr owt (as At alas 
happening on a larger scale with the whiles 
In Australia)! and there are abundant re¬ 
mains of paleolithio cultures'” 

Dr HrdUcka has ret u rned from his fruit 
ful Journey deeply impressed with the op 
port unities and need for anthropo l ogic a l re¬ 
search offered by all these distant parts of 
the world, and the openings everywhere for 
American cooperation “The story of man a 
origin differentiation, spread and struggle 
for survival, * be says 4 is evidently greater 
far greater, than onhnaniy con ce ived, and 
a vast amount of work remains for Its satis¬ 
factory solution ” 

* • • 

I Why America I# Prosperous 
Conhoxsabu notice has been attracted la 
Croat Britain by a report which was re 
oeafly rendered to British Industrialists by 
two Englishmen Bertram Austin and Fran 
ws Lloyd These gentlemen have bees tnv 
eling extensively In the United Slates with a 
view to trying to determine the fundamental 
causes of the great prosperity of American 
industry and whether or not American in 
dustnes are employing methods which Fug 
land might profit by studying “The Secret 
of High Wages Is the title of the book 
which they have written 
The findings of theee two students of in 
duatry are as follows 

1 Promotion in America u by merit 

2 America eucki to the principle of 
small prifits and quick returns and 
wealth la made by fine margins of profit 
on immune and raj id turnover 

3 Rapid turnover lb secured by aim 
plifiralion an I cheapening of processes 
wlnh neciomtaiet less capital for • 
given output 

4 America slows endless keennevs in 
dev nin^, timi saving and trouble saving 
appliances 

5 The American employer Is not hos¬ 
tile to high wages 

6 American manufacturers cooperate 
by exchanging ideas 

7 Americana are vigilant and acute 
in eliminating waste and in conserving 
time energy und S|iace 

B American welfare methods double 
high wages in their stimulative effect by 
surrounding tbe workers with cleanb 
ness and light and by seeking in every 
way to increase their convenience and 
satisfaction 

9 Americans encourage research with 
magnificent intelligence scouring the 
world to obtain the best research 
brains 

If Britain could teach us her unequalled 
respect for the law in exchange for the 
industrial lessons she is learning from us 
both nations would profit 

• • * 

Why Clean Rifle Bores? 

Seal Them* 

Firearms enthusiasts aa well as those who 
served in tbe infantry during the World War, 
will take interest in a new bore-seal invented 
by Col John F McGill of the United States 
Marine Corpe for the purpose of benneti 
cally scaling the bores of the United States 
nflo commonly called tbe 1 Springfield” rifle 
The moat eenaltive and vulnerable part of 
our present rifle insofar as accuracy la oon 
ct rned Is the miuxlo end of tho lands and 
grooves says Col McGill in a report rrn 
drred to the War Department For years 
rlflt men have been cognizant of this fact and 
have tried by one means or another to pro¬ 
tect these parts To preserve them however, 
reqires mere core and experience than u 
usually found among those armed with this 
weapon and too often the pieoe is nosed be¬ 
cause of improper cleaning or a failure 
promptly to remove fouling of a oorroalve 
nature from these porta 
In order to seal tbe barrel many have used 
a stopper which was forced Into the mode 
This was ruinous beeauas of the moisture 
and dirt earned Into the end of tbe barrel 
by the stopper and the resultant pitting and 
corrosion Thu practice is now prohibited. 
The whip and radon of a metal Qlamripf 
red when need from tbs marie and wA 

(CeeArmeismeemm 

* 
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How many people actually have 

halitosis (unpleasant breath)? 

Read what dentists 
have to say about this: 

‘E'VERY reader of Listerine advertising knows about 
halitosis (unpleasant breath), that insidious thing that 
not even your best friends discuss with you. 

Yet there are still a few “doubting Thomas” folks who 
think halitosis is only a state of mind. 

Out of simple curiosity we put this question up to a 
carefully selected list of dentists—1000 of them—and in a 
letter asked them the following: 

Do you ever use Listerine in self-defence, 
in the mouth of a patient troubled with 
halitosis, unpleasant breath? 

Please answer if you use it this way (1) 

Frequently, (2) Occasionally, or (3) Never. 

Four hundred and forty replied as follows: 

83% said “Frequently” 

15% said “Occasionally” 

Only 2% said “Never.” 

Now, what human being meets halitosis at closer range, 
face to face, than the dentist? And who would be a better 
judge of this condition—and how to combat it—than the 
dentist ?—Lambert Pharmacal Company, St. Louis, 

U. S. A. 

LISTERINE 

—puts you on the safe and polite side 

[ Well—it worked 1 "| 

For quit* a while we chatttflffed people to try Listerine Tooth I Special 
Paste, talee now show that when they try it they stick to itl I Not* 

LASOB TUBS—M CENTS J 
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usts Daytons 
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You'll find the Federal Trade in every 
field where a heavy duty truck eon be 
used They hove speed on the road and 
strength and reserve power for every 


Far W ester n Distributor 

TV KiMmMr Rta) Cut* 
law 0* *F Las AboCi W tV 


Federal uses Dayton Steel Wheels be¬ 
cause Daytons add an prr-whcelwtrength 
to truck strength They help the truck 
to hold the road—run smoothl y an d 
give economical, longlife service 

Today, nearly all heavy duty tracks 
are equipped with steel wheels — and 
three out of every five are Deyton Steel 
Wheels* Specify than 

Hie Dayton Steel Foundry Company 

Dayton, Ohio 
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ULTRALENS MICROSCOPE 
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WADE BENCH LATHE 


FOR SALE 

MANUFACTURERS DRAW¬ 
INGS, PATTERNS, JIGS and 
FIXTURES for the manufacture 
of APPROVED UNDER¬ 
WRITERS TYPE ‘B’ 
ROTARY FIRE PUMP Un 
usual opportunity, owing to 
growth of other products Ad¬ 
dress Box 170, SCIENTIFIC 
AMERICAN 


t/Ujhi M’e'iy/tt 


flSIWIfMS, im 

qnddj dortroy tbs accuracy of tbs rffia ttais aaa oiagt mtlwf y gdhb Rh 

Tkus practice Is also prohibited Tbrae two trouble 

polata are rosntiooed to ahow lbs imports boo Serious Injury to Hh banal* W hot bfh* 

of maintaining tbo ends of tho lsmb sad quit la tbo tropics beca u se of tbo depodt 

gr o o v e s of the bora intact Tho device da- of fordfi material la tbo bore fay loteotsu 

scribed below seals tbs minds without oom The wasp sad am are the most pwris t aS 

ins la contact with the bore, and Its use does ofhnden in this regard Bribe aipo aad m 

not tisor—itsui a ohange ib the design of the neks or in store, are frequently filled at thi 

nfle. mode with mud which seeme to be psfr 

After extensive testa by the Bureau of ticularly Injurious In a my short period m 

Mines in 1922 it was found that the pnn tints This deposit is apparently highly oof* 

ripal agrnt causing tha common in rifia rri ai v e . 

barrels after firing was potsssiom chloride Rifles earned In the run, those exposed 

which h s residue left in the barrel from in open hosts rifles in racks and in stars 

the primer As this potassium chloride la aboard ship and those taken ashore by land 
the active agent of eomuon it Is necessary lng partus (where there la no opposition) 

that it be entirely removed from the barrel are subjected in the sheenee of a soalod 

to prevent the rusting and pitting which u bore to conditions that can cause serious 
the cause of condemning many rifles injury due to corrosion from moisture 

Potassium chloride Is a substance that is Dining the World War the destructive af 
absolutely insoluble u oil or grease of any feet of p h osg en e chlorine and other gears 
kind but b readily soluble In water Small on the metal pans of tbs rifles was ray 

panicles of tins chemical lodge in the ml marked It b true that In the majority of 

aute fiwnrrs and the tool wounds in the barrel cases where rifles were thus exposed they 

of the rifle and while a thorough cleaning were being fired or held m readiness to fir* 

of the barrel with a cloth saturated In oil and the use of the seal would not have been 

will mechanically remove the residue on the practicable Nevertheless, muoh injury was 
surface so that the barrel will appear to he done to nflee not in use and which could 

perfectly clean the particles of the potaa- have been saved by the use of a seal, 

alum chloride lodged in the maimer do* The present bolt of the nfle when dose d 



Aheeet Colonel BfaGUTs rifia bore aenl for tho pr oven don of enrruslea, In plane 
of tbo movie of tbo army rifle. It looks behind tbo ringUhe front sight send. 
Bele m i The bore seal may bo removed wtthont tools 


sonbed remain to corrode and injure the with firing pin up or down wiU not prevent 

barrel aa they cannot be removed by the a certain amount of air from entering tbs 

doth and the oil cannot dissolve them breech. It b therefore hot to seal or doss 

It b claimed that if the device shown la the space left between tho boh bead aad 

the accompanying illustrations b promptly tbo barrel Tfab can be accomplished oon- 

placed on the nnurie after firing care being vemendy and economically by dosing the 

taken to allow the empty cartridge to re* bolt on an empty cartridge case 

mam In the chamber corrosion from the The subject of ooctosIoii under od film* 
residue of our present rifle powder or from with special referenoe to the os use and pro* 

atmospheric conditions cannot occur The vention of the afteroorromon of firearms, w 

same would apply to nflee in store which thoroughly treated in Technical Paper lflfl 

had never been fired—corrosion in the bore of the United States Bureau of Mum TVs 

from the combined action of beat and odd may he had only of the Superintendent of 

and the various stages of humidity would Documents, Government Printing Ofioa, 

not be possible Washington D 0, for five coats (grant* 

In other words the use of the seal would ment agencies do not acoept postage 
protect the bore mote effectually than the s tamp s) 
most careful cleaning In fact a certain _ 

amount of injury b sure to occur as a result rosiest neeocPM| Wheel 

of cleaning no matter what care may be Wkat b said to be the fastest revolving 
exercised so that a nfle the bore of winch wheel in the world b aa Important part U 

had never been cleaned, would bq In better the a pa msl equipment used by Lieut, Jehq 

condition provided the seal was properly MacRaady n Us recent attempts te bu tq 

used than one firing ■ tike umber of tbs world's altitude record TUe b the to* 

rounds, notwithstanding that it may have re- bine wheel oa the s up erc har ger of Ida al* 

crivod the moet carefal attendee Thb, «f plane* It revolve* si s n eed almost htra 

oourae, has no refmacs to the metal, sc w- orivahb to the beams gflnd^tgulag dtyBOj 

called "oeppor” fouKng, which at the prewnt item a adnata, abas* TOO tism a mm6 
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A tykt-ftm of Jw how i*t this to may 
be gal and by wagering It with the speed 
Mt of the imaf Moroofada crankshaft 
4 t the W g hr e t speed the oratUuft feeehee 
ibeot 1000 lavolnueas per minute or only 
«e twentieth of the speed of this super 


BJtaf of Sm Wmt&r on Cmnnons 
Sunk for CmUmrio* 

Few of us would bebeve on first thought 
that cennon bells sunk in the see for nearly 
MX) yean would beoome red hot on exposure 
to the ab end then fell to pieces like so 
much dried mud Yet the fact is well 
itteOed m documents of the British Nsvy 
The dote presented below were furnished 
by Mr John 9 Carpenter and were ong 
nelly obtained from the 1882 edition of 
rnHtwiiwa “Cm! Engineers Handbook 

The Mwrf Rah which in her day was ss 
proud a Teas el as any that sailed the British 
eaters, and which la said to hare taken part 
ia the battle with the Spanish Armada was 
raiead after having lain In Davy Jones 
looker for 296 years. When she stnk abo 
mi armed with brass cannon and some 
hat were built of wrought Iron bars hooped 
logethcr The braes cannon were badly 
weynomhed in spots, that ia locally and 
sot on the entire surface It was thought 
hat the local corrosion was due to iron 
taring been in oontaet with the brass at 
haae places The wrought iron cannon 
sere rusted down about 30 inch deep all 
>?er and flaked off very readily The cast 
iron shot or cannon balls when raised to 
he surface where the air lad access to 
hem gradually became red hot and then 
faQ In many small pieces like dried mu 1 

The E4§kt a vessel of a later period gave 
ip some of her cannon and other metal 
parts after haring been sunk for 134 yean 
is did the Royel George after some 65 yean 
General Pesley who made the official exam 
nations of the metals recovered reported 
hat in the gnat majority of oases the cast 
ion bed become quite soft and that it 
pestly resembled plumbago Some of the 
hot when exposed to the air became very 
lot end exploded mt> many pieces 

The wrought iron In this case was not 
to much Injured except when in contact 
with, copper or brass gun metal show ng 
hat electrolysis was at w rk at these places 
Vaithor the copper nor the gun mrlai was 
jfyorod except when iron had been in con 
net with them A few pieces of wrought 
too were reworked by a blacksmith who 
Iceland that its quality was better than 
hat of modem wrong) t iron Some of the 
sat iron guns were removed in the r soft 
itate to the Tower of London wlere after 
tome four yean they resumed their probable 
original hardneea. 

In the cam of e vessel that had been 
Huk in the fresh waters of the Delaware 
Alvar for over 40 years the cast iron cannon 
vised Wars found perfectly free from rost 

Unprotected parts of cast Iron sluloe 
pta* parts of the see gates of the OM 
■hlcdonlau Canal In Scotland were oon 
mated into a soft plumbaginous substance 
o a depth of three-quarter inch, but where 
ha cast Iron parts were coated with tar or 
pitch, they were entirely uninjured Tbs 
nftaomg afoot abo takes place where the 
mat bon was embedded in salty earth Some 
mil bon water pipes laid near the Liverpool 
locks, were soft enough to bo cut with a 
talfe after 20 yean, while the seme material 
4 the mme pipeline laid on higher ground 
iwny front the «lt water wen as good as 
mw after 50 years. 

Ob—nitiU hue shown that the rapidity 
4 Ah eofMng action depends much on 
he qgeBty of the metal the darker colored 
typkaof bon whbb am Ugh in meohanknlly 
MbhfAad^tcgh dtt nfnhg mom, wtdb the 
Added ftadga lost muc 



Transportation and Grinding 

G REAT engines of commerce owe much to the lightness, 
strength and toughness of modem alloys 

America boasts of the Liberty and other aeroplane motors that 
generate one horse power to every pound of weight 

In the building of gasoline motors and steam locomotives, grind 
ing works to accuracy limits around one quarter of a thousandth 
of an inch and sometimes even nearer absolute perfection The 
result is tremendous power high speed, dependability and safety 

The practical use of hard tough alloys the accuracy of today 
and economy of manufacture came after the invention and devel 
opment of modem abrasives modem grinding wheels and grinding 
machines—after grinding became a factor in machining operations 
It would have been exceedingly costly if at all possible to reach 
the present day degree of motor accuracy before grinding took its 
place in the machine shops 

Great industries have been successful because of many contnb 
uting factors, not the least of which is grinding This is exempli 
fied by the revolution in means of transportation tuned within the 
era of the development of the modem process of grinding 

NORTON COMPANY Worcbstfr, Massachusetts 
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Grinding Wheels Refractories "Floor 

Grinding Machines and Stair Hies 
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A profe—lonml movls A Review and Commentary on the Progress m Thu Brandi oj 
OAllfOrA Rapid Communication 

Conducted by Orrtn E. Dunlap, Jr. 
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Standard Film 

Cum 

hrEfmMr 


DeVry 


Thi lbs \rv tcrporatun, Amilinc 

world imtul muki ra of uio 1 _ p» * 

tli n jil* tun projr t tors, an LOW race 
nnuiiooi u ikw moxio cam Only 
» ru At luM h m tl in iHrtnro v 

t nm* rn with sr\Nl>\RI> iieAOO 
HIM for xonr own pnxute T Ww-- 
iiw' It m<nnn rrul, char* 
rut motion picture* in th** home It minim 
you too now can take jtrofi mdonnl motion 
pktuns and allow thim unywtu n_- tint 
ainarlng uiw rami rn takis imturoa that 
ean bo ahown ui thiutrta chon hi m mho*! 

hmim h nviry plan 
win ri you arc rogu 
lur motion pietiinn 
it mi ana motion 
plituna of >onr 
thlldrm, friends 
pit n if a. Rami a 
tro\el tnt family 
f mil- all thr rhi r 
lnhid putuna you 
want to iinam— 
in full tfauitn mtf nnd thrutn iliinly any 
time And ut tin* pnet is lowir than 
munv motion picture inmernn mmh fir 
■rautpur uw Hint nq nri off ntnndanl 
narrow him whu h pro fom lunula do not iim 
I bint impair your ingutlxL by pirmitting 
it to be turned Into a |m sltm thnt 3011 
tan t maki 1 lenr print* from to ux l t» your 
r lutixia and friends 

So Eaty to Carry 

Think 1 Tl ia wmdirful nrwlb \ ry w ijcIm 
cnlv 1) 11 m * Vnil no tnpod midnl I hr 1 
xliw h 11 drm 1 llnuhoni' nil mi tul ernim I 
ItHthi r hiimheil caw. Sin 8 'jzHVi* Pg 
\rciirate nntomatic footage. metir Take 



TMaftaMM atendard aha wad Zuiwtarl flfn w l | ff 
Inairpr ffMhmal dsmi ruand n 1 rn U tit « 
Ji®* r, f -. r mi iee r r at 

in it la thaoi It film 11 it a ti 1 m I rrrnwt 1 a < 
ftva joa real 1 it 1 pi t ir a r 11 t naa «IU r tl la 
fv daar-r itninwli ( aid tor uir v Ain or Uia 


It an>whm Opirulm ur emilv u* Mill 
eamc.ru Abo an Hranziug exrluaixe fiutun 
—an action lock that actually 1 is >011 pt 
Into the wine voun-clf or ilinrt tin uiti 11 
while the ttimcru guts on nor hut loxul 
flrnres and stents for the futun 

Ask Your Dealer 

AH < ther Rtandunl oulomatlc film nu tu n 
eaimruR mil for $3 r i0 00 nnd up ? Many 
owmiw of rise iiw lb Vry eat 11 big monrx 
taking mrtunn for ihmtriH and the ihuh 
reeln 1 hey cannot do thin with off stand 
ard cnmiruH Vnd then are many other 
nniutiial fealnns xmi Nhould know about 
\011r dealtr will Ju lly nil yon in ditml 
Ikmt think of buying n motion picture 
camera without bnn tig ah ut thin impinor 
Diaihine that gi\ h imlun* that cun 
el way* br repro lucid Tout cun be ahown 
in profumlonal tin ntr a i r the h me n a 
l«rj»t acreon caactlv like the idctuns 11 thi 
motu houses If xiur duller cannot gixe 
you thla Informant n write ih direct A 
pout card will do ltuf do m t dt 1n\ 11 am 
about thla wonderful standard him nation 
pntnn camera new offered to you ut a 
pirn so amaamgiy low Adrimw 

DE VRY CORP O RATI O N 




TV highly polished ball that the young man b holding In the above llhutratlon 
b the latest in radio aerials* The lead In wire b connected to the surface of the 
ball, which may be mounted on a pole on the housetop 


Doubt If Radio Makes Rain 

Papl Pai’vifxe French Minister of War 
recently made a Mate meat that he belie* 1 
ro liu wav* 1 re*)* n*ihle for the rain* and 
rhilly atmoaplicrr that prmaied during 
Apnl Msy and June lie railed otten 
tiui to tin fan that the introduction of 
lie naan waxen into a tightly clued rotm 
whrre thr air ia abanlutely trsufl| irent 
taunt b little dropB of wstir to form in the 
fans of th »se present in the room He r* 
plain*d that the Herl/ian fog found in tv*ry 
home had become ionized and electrified, 
thiiH forming rain 

When askid for hta opinion on thin sub 
je l lames 11 Starr chief of the New ^ rk 
Weather Uurrau oaid I am a ski pin 
Perhaps the pe< pie m France wen (ora 
plaining of the wialhrr torurthlng JiaJ to 
he blamed so they picked on radio The 
more I study weather the more pcsilm I 
Ini >me that we will never he able to control 
the weather * 

Whin a«ked to comment upon the Pain 
I vc theory Hug 1 icrnsbaik said Noth 
mg could be further fr »m the iruth The 
little amount of energy radian d by 1 road 
casting stations is so infiminimal that no 
known instrument can direuly measure the 
am iunt of entrgy m livid three miles fnm 
the transmitter Only by amplifying the 
microscopic energy and by employing bed 
A an 1 B hi Hints are wt enabled 11 
make h udspeakrT* talk Heat in a ronn 
may cause pcrapiration but not radio waves 
M Ph)uician* and scientists wlio use Xrays 
which give off a gigantic amount of energy 
aa compared to a broadcasting station find 
that even with the tremendous amount of 
ionizing pow«r inherent in the Xrays no 
action on the at me sphere is extr noted 
4 The plain truth is that the cause of the 
unseasonable weather lies in the son,” said 
Mr Gern^back "The tun g>e» through sn 
cloven year, sunspot cycle the minimum of 
wind was in 1922 during wfuih year radio 
1 *H‘*m was exceptionally good Since 

that time ihe sunspot cycle has Increased 
and right now continuing up I* 19A 
when the sun-spot cycle b at lu naximam* 
reception will be bad, and | inddenuUy ( 
probably the weather Radio reception will 
probably be at its best again in 1933 " 

Dr Alfred N Gdfenlth, Chfrf Broadcast 


Engineer of the Radio Corporation of 
Amirua, eaid tint be did not agreo with 
the Painlcvi theory and did not believt 
that radio had any effect upon weather con 
ditlons 

Th* re la probably as much truth as poetry 
in the words of the old sung 
Whet hi r it’s cold or whether it ■ hot. 

We re gonna have weather whet hr r or m l 
The weather we get and the weather wr vc 
«P>h 

We re gonna have weather whether or not. 

Music Venus Photographs 

Wiifn the first radio pictures appeared 
someom remarked that they looked just like 
broadcast music sounded 

Suth n comparison is absurd** said W 
H Prices President of thi Pritss Rsdio 
Corporation The fsit is that on a good 
receiver today the reproduction of the pro 
gram is will nigh pirfeii The average ear 
could detect no differem t between the studn 
program and the sime program heard ov< r 
ihe radio providing of course the set and 
the loudspeaker arc of the best obtainable 
quality 

* Aural radio reproduction is more natural 
to its original lhan a good pliongraph is to 
its subject There ia simply no basis for 
comparing It with the accomplishments to 
date in transmitting pictures l»y radio The 
latter 11 about in tlte same state today where 
all radio was four years ago We learned 
to apply the correct electrical principle to 
the principles of acoustics, and today no 
one netd apologize for radio reception, nor 
may anyone sneer honestly 
“In the viniia! problems they have a start 
in the knowledge of lenses and camera pnn 
oiplcs just as we bad m the knowledge of 
acouBtiis Through experiments they wilt 
learn how to apply the correct deotncal 
methods, and the problems of the photo¬ 
radio engineers wdl he solved Until then 
it is idle to oompare the two" 


No Radical Change* Expected 
by Dellinger' 

Tnr day of rapid changes la radio re 
caving sets has p a s s ed , and radio b now 
de fi nit ely ratabh s h ed as a practical* depend- 
■hie, jw nn a n ent mlfty far cntydiy use, 


The w Mountie"isn , t 
lonely any mote 

the supply ship 
K)C/ steams couth from the 
last outpost of civilisation in 
September, not to return until 
the following July, loneliness wiH 
never again beset the lives of the 
Royal Canadian Mounted Police 
who patrol that vast, wild area, 

Radio is now brightening the 
long winter nights with musk, 
special programs, messages and 
grectingifromthar M home folks** 

And in the receiving sets of 
the “Mount**" is the brat equip* 
ment obtainable. The batteries 
they use m*st be dependable 
They must serve until the supply 
ship drops anchor in the harbor 
a year later 

o4tk my Radio Engineer 

Burgess Battery Company 
General Sales Office* Chicago 

Cadi m AawgWflgww 
N^iPillnaiVkrira 
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BURGESS 

RADIO'BATTERIES 
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to rosd l to l@ Or. J. Hr. Ddbn^ Cfafct af 
i^dto 9tod«t ef tfca IfcpM *£&!*& 
irik 

"PblUwfaRg tW fartod ef —pwi—on til de» 
—to p—L during which die market wu 
loaded mb norci of seta of «Q dogma of 
roeeptMty, the iadwtry hat now nettled 
dm 10 the pro jp orion of a relatively few 
standard high-dam seta, expertly deigned 
and tibaUMfallf btallt, which may be ex* 
pea te d to give as good results five or ten 

r i from now as they do when new" said 
DdUngar 

moo Is no more reason for waiting to 
boy a good radio set than there Is In waiting 
to bay a piano. While there doubtless will 
be ooeaahma] r e fi nements In receiving equip¬ 
ment, these are not likely to affect the com 
paratlve values of the standard sets of today 
Tubes, of course will lose thdr effidenry 
after from 1,000 to Z000 hours of use, but 
most of them can be reactivated at small 
cost The set aa a whole, however, will 
retain its efficiency and value Indefinitely" 


National Network 
SauJJl broadcasting stations In the 
United States will soon combine to form a 
chain for country wide broadcasting, so- 
oonttng to Norman Baker, of Muscatine, 
Iowa, President of the American Broad¬ 
casters Association. A hundred or more 
stations, as the plan la outlined, will be 
linked together, hut not by laftd wires. The 
plan la to have each station radiate Its own 
program, and the advertiser using this style 
of advertising would be announced at the 
same hour from all stations In the organiia 
Uon. The broadcasts from each station will 
be entirely different. By this method, coun¬ 
try wide advertising by means of radio will 
be promoted 


Two Tuning Unit* 

A NEW A-C Dayton receiver, recently 
placed on the market, incorporates second 
stage tuning, which performs as though 
there were two sets in the cabinet Where 
conditions require selective tuning, the first 
tuning stage Is adjusted and then the second 
Stage ia brought Into phase This arrange¬ 
ment is said to compensate for differences 
in antennas, tubes, batteries interference 
and other factors which may exist between 
actual operating conditions in the owner's 
hands and conditions which existed when 
the set wss tested and balanced at the fac¬ 
tory. 


Neutrodyne for 1926-27 
A new model neutrodyne set has been 
introduced by the Stromhnrg-Carlson Tele¬ 
phone Manufacturing Company The gen¬ 


eral wpsgno— tad fundamental dorian b 
pnettoHy the ee me to the 1915 model The 
changes gre la the form of refinements 
which allow tbs use of either aa outdoor 
antenna or loopt any semi power or power 
tubei any kind of current supply and any 
kind of power-output equipment. Blading 
posts an used for loop connections and ■ 
switch is provided so that the operator can 
quickly shift from loop to outdoor antenna 
A power-switching relay inserted in the 
wiring of the “A" and **B” socket power, 
oonlrola these 4 units autqmadoaUy as the 
battery switch on the front panel is turned 
on or off ______________ 

Radio Safeguard! Miner* 

A Kamo warning alarm baa been dove] 
oped to safeguard miners In the Pennsyl 
vanta coal fields against explosions of coal 
dust and the deadly effects of gas accumula 
Uon The use of this device will permit ihf 
clearing of the affected areas or the entire 
mine of the operating personnel, if the ven¬ 
tilating system cannot rnllevt the dangerous 
gaa collection that la likely to result In ex 
plosions and fire. 

The Instrument Is based upon the prin¬ 
ciple of electrical conductivity of various 
gasrs and brings Into use the simplest of 
radio circuits, comprising a variable con¬ 
denser, a vacuum lube, a sensitive relay 
and alarm bells. The variable condenser 
plates are charged with electric energy that 
ia discharged only when the current stored 
Is of sufficient strength to break down the 
dielectric properties of the medium separat 
log the plates, or when the dielectric itself 
changes to one of greater conductivity It 
is on the latter principle, the change of the 
dielectric medium, that the mine gas de¬ 
tector works. Ths air-spaced plate type of 
variable condenser In the Instrument la In 
sened in a small duel through which air 
is pumped from venous parts of the mine, 
each gallery haring its own separate gen 
detector unit, located on l he surface of the 
earth as part of the fan and ventllaUng con 
trol equipment 

While the sir passing through the con 
denser is clear of gas and dust, the circuit 
remains open, but wlien the air carries coal 
dust in finely divided particles, the atmos¬ 
phere between «the plates of the charged 
condenser becomes more conductive, its 
value as a dielectric depending upon the 
amount of dust suspended in the sir, until 
the condenser discharges. The frequency 
of the discharge depends entirely upon tin 
amount of dust in the air bacb discharge 
of the condenser ia accompanied by a clos¬ 
ing of the relay urcuit that rings the hell 
The rate at whirh the bell rings gives a 
reliable check on the change of conditions 
hrlow so that the operator in charge of the 
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otattosi la Japan has tfe* call 
■ tlx kilowatt* off ppwra and 

wk.A'Mr***' " 



'Perhaps you , too 9 can cut your 
“B” battery costs in half. Just 
follow the chart. It gives you the 
secret of “B” battery economy. 



Thousands of people have 
made the discovery that Ever- 
eady “B” Batteries, when used 
in the proper size, and on sets 
equipped with a “C” battery*, 
are a most economical, reliable 
and satisfactory source of radio 
current. 

Here is the secret of “B” 
battery economy, reliability 
and satisfaction. 

On all but single tube sets — 
Connect a “C" battery’* The 
length of service given beloru 
is based on tls use 

On l to 3 tubes—Use Ever- 
eady No 772. Listening in 
on the average of 2 hours 
daily, it will last a year or 
more. 

On 4 or more tubes—Use 
the Heavy-Duty “B " Bat¬ 
teries, either No. 770 or the 
even longer-lived Eveready 
Layer bill No 486 Used 
on the average of 2 hours 
daily, these will last 8 months 
or longer. 

These figures arc based on 
the average use of receivers, 
which a country-wide survey 
has shown to be two hours daily 
throughout the year. If you 
listen longer, of course, your 
batteries will have a somewhat 
shorter life, and if you listen 
less, they will last longer. 

Evereadys give you their rc- 
| markable service to the full 
only when they arc correctly 
matched in capacity to the 
demands made upon them by 
your receiver. It is wasteful 
to buy batteries that are too 
small Follow the chart. 

In addition to the batteries 
illustrated, which fit prac¬ 
tically all the receivers in use, 
we also make a number of 


•Non A “C battery greatly mcreaiea 
the life of vour “B” battenei and giv» 
a quality of reception unobtainable with¬ 
out it Radio k(i may easily be changed 
by any competent radio aervlce man to 
permit the use of a “C” battery. 

eVEREADy 

Radio Batteries 




other types for special pur¬ 
poses There is an Eveready 
Radio Battery for every radio 
use. To learn more about the 
entire Eveready line, write 
for the booklet, “Choosing and 
Using the Right Radio Bat¬ 
teries," which we will be glad 
to send you on request. There 
is an Eveready dealer nearby. 

Mamufatlartd and yuaraalted by 

NATIONAL CARBON CO, Inc 
New York Son Francisco 

Canadian National Cirbn Co., Limltad 
Toronto, Ontario 


Tuesday night means Eveready Hour 
—8 P M, Eastern Standard Time, 
through the following stations: 


w*Af-M» York 
wjaa-Prvvtfntra 

wt»Q-Wmfter 
wn-PUrtfrUa 
wot-PoJarf* 
a^mtkwjh 


WlAI-OorawtJ 
WTAK~Cfe*fteto 
WWJ -Pdrwit 
WGK-Ckictp 

woe -Dnapcri 

•UW* 
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Motorists 
Garry i Basils* 
AutowHa* la yoor 
car sod safeguard 
ypor span un whh 
P ow wi a il Autov 
lack Both arc 
mads of Yellow 
Strand. Ask your 
coccasory dealer 


On Municipal Docks 

Yellow Strand Win Rope leads a helping band la the 
triadsr of shipments betwe en dock aad river barges 
Big loads an handled as safely as little ones and 
economy Is certain 

Made by one o4 the oldest win rape manufacturers 
virtually pioneer* n the industry Yellow Strand has 
a thoroughly established reputation for strength sod 
long life 

The strand of ytlln Is the quality mark of Yellow 
fttraad—and your protection 

rhh company also makes all standard grades of win 
rope for all purports 

BRODERICK A BASCOM ROPE CO. 

BOB North First Street, St. Laois, Me, 
fstMMaadWMimr TIWimsBi NewYevkCkv 
iMnwfe S ea t s wans ItUsli sad tests 

dsffenssd Oaafars w aM jndmmtrUd f e ralWw 


Yellow Strand 

WIRE ROPE 




Tkls simple yet sft ds st short wave radio transmitter was hath bj the at m d ala 
of Marietta Collage for the American Mnsrain of Return] History Greenland 
Eiped&oa Notice the aceeasIMttty of aU of the porta 


control board can regulate the ventilating 
system to relieve the condition before it be¬ 
comes a menace by either drawing out the 
a r or foroing In a fresh draught to diaai 
pate it 

The separatum of the condenser plates 
is dictated by pi ye lists chpmisU and min 
ing engineers wlo have determined when 
the percentage of dual and gas assumes 
dangerous proportions 


Patent Granted Laftonr 

A patent with beak- claims broadly cot 
enng amplification up to tbs lun t of oscil 
latum with means to prevent disturb ng 
oscillations at all frequencies in multi-stage 
receiver* togetler with a common source 
of space current known as the B battery 
has bean issued by the l ruled Sutra patent 
office to Professor Manns C A Latour of 
Franoa 

It ia contended by the Latour Corporation 
that practically every type of radio receiver 
aa now manufactured infringes one or more 
of the eighteen claims of the new patent 
which been the number ISM701 and winch 
is assigned to the Latour Corporation of 
Delaware The earliest date of pnonty of 
invention as allowed Is October 2, 1916 
when the first French application waa filed 

The evidence submitted with the applies 
don la said to show that Professor Latov 
waa the ftret to pr oduo o multi stage vnewmn 
tube radio receivers that could be e ocoam 
fully operated without undatable eee W a t fe w 
or noise* Them ware the ftinak “L” type 


Hmrrtwrtin Vmn Tab* 

Rducb vobime may be earned by the 
lorn of active material on the tube filaiian 
The Technical News BoUetu of the Na 
(tonal Bureau of Standards says 
“Deetrou tubes la metang ta even* 
tually lose their a enridvity TMs s m i et lii w i 
pragru es u a to the point where the nodvfa^ 
set operates very po or ly or not at aD, even 
though the tube tfhmrara are not burned 
ouL Thu m m of the eet frequently eon- 


fuses this oondiuon with that due to un 
exhausted “B battery 

If the tubes are of the tbonatad tong 
aten (XL) filament (it Is estimated that 
tbo majority of tubes are of this type) they 
can usually be rejuvenated by a maple 
process and made to serve as wall as atw 
tubes 

The prooeas of react i vs ting the tuba* t$ 
as follow* Dsconneot the B* batteries 
from the receiver and burn the filaments 
above normal brilliancy for half an hour 
Usually this restores the filaments to full 
activity 

Tbo best and easiest plan to determine 
whether or not (be tubes are good la to have 
two or three new tubes on hand and from 
time to time substitute them for the old 
tubes If there Is a marked Improvement 
in volume It is an indication that the older 
tubes need rejuvenating 


1 intoning In a London Book Shop 

David $Iviorr Yfoe-Prendcnt and Cm 
enl Manager of the Radio Comrade* of 
America, at a dinner of the Radio Gfab m 
America, told of hm fim experience several 
months ago in talking screes the AtleyWfo 
via the talk bridge.” 

The eaU waa given the tell ope ra tor fret 
aa any long dance telephone pallia Muffed. 
It waa on a Sunday afternoon and betas 
many minutes had pamed be was talkfeg 
with Owen D Young In London. 

When Mr Young r et urn e d tt New Yarfo 
he related Ua story of the aoeeapUtatott 
at the British and ef the line. Mr Young 
Wt Me heme m London to vWt aaaU 
hoek tap and when he went out, he feU 
Mrs, Young where she oouM neeh Mm 
While he wae pM the phone at hie kpma 
tang end the long dkfenee apentev foqufced 
far Mr Young. She wua gfveu the npmeaf 
the book tap «hui he eould h* h*W 
The phone tingled in the old tap *ndta 
pnptaorummed Tta, he suH 
• MSfariM Mr Tm bmil gUk 

HI fc-Sf V —q » jH fwv S3 U- 

«MM ifefi fimm b «U rmtr hhm 
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wad far aw** H#w; 

5*'*^ Yew* Mk A* NMfaf* awl haard 
*» Mr SartaC fa Maw York fart 

m dm u mb k loul call 


«• yw^-l Mr Srtafl b Nsw York Jwt 
••jj*** "Hf It wu a local oaU 
*• qpoa hta arrival In 

ifaa Halted that ibe rtaaoa ha ooald 
M aajr oy the bmawilaatk circuit 

waa that ha waa « Booh rwwoat with 
tM wonder of bear* his fri^a in New 
York on the phon/itha old book .bop 
of London. 

a ^ 

'A Badkfiao f« WRNY 

Alt Instrument known at a pianorad ** 
which ooahmas tha piano and ndio utilis 
tag the howU from a radio dnw to pro- 
dooa musical note* haa boa devciped for 
aao at station WRNY 
This ratho-piawo haa a keyboard umlar 
to an ordinary piano and there la a ratmo 
tube for each of tbe keys When a k«i u 
pnmed a radio oscillator mreuit u env 
gtaed which create* a p arm fatclilu toi« 
la the kradapeskera connected to receiving 
acta. The moalcal note* produced by vaea 
am tubes in thia manner have practically 
no overtones, and for that reaaon the mime 
is said to be clearer than that produced by 
a Ante 

Tbe notes are sharp and dieunot and are 
readily distinguished from thoee of any 
other musical instrument Any number of 
aotm can be sounded simultaneously and 
they can be sustained for any length of 
tune When a key Is struck on an ordinary 
piano the sound quickly dies away but 
with the pianorad the sound remains aa long 
as the keys are depressed 
The instrument at WRNY haa 25 keys 
and therefore 25 notes A single stage of 
audiofrequency amjlificatlon is used hut 
by adding several more stage* sufficient 
volume can be obtained In fill s large audi 
tori am It Is possible to build a pianorad 

with the standard 88-note keyboard This 
would require 88 vacuum tubes 


Why Tube# Are Silvered 

Ramo fans often adc why the inside of 
a vacuum lube is silver colored and mirror 
like In appearance When the tube is com 
pletely assembled the gases and air are 
pumped out Hilo magnesium wrapped 
In a piece of thin nickel anl held in a 
•mall side t tbe is heated by a high 
frequency induction coil until the mag 
nesmm vaporise* and condenses in the bulb 
giving it the appearance of a mirr r Ihe 
magnesium reacts with the last traces of 
tbe more troublesome gases left in the tube 
after tbe pumping operation and cleans them 


ip, piwdadng • still higher vacuum. The 
tube is then sealed and baaed by automatic 
machinery 

How Tub* Filaments Are 
* Developed 

The filament structure of modem vacuum 
tubes was recently explained over station 
WGY by F C Kelley of the General Elec 
tnc Research Laboratory 
“The filament is made of tungsten one 
of our rare metala" said Mr Kelley "It 
is more than 19 times at heavy as an equal 
volume of water sod melts at a point higher 
than any other metal The tungsten is oh 
tamed In powder form and is miked with 
■nail percentages of thorium oxide and car 
bon It » then pressed under hydraulic 
pressure into bar form If bandied at this 
stage tbe bar will break, so It is supported 
on a solid slab of tungsten and pushed Int > 
a hydrogen furnace where it la sintered at 
a white heat It ia then refired at a tem¬ 
perature just below tbe melting point s id 
in an atmosphere of hydrogen by passing 
a very heavy current through the bar Tl e 
bar aintera or shrinks both in length a d 
4 osssection and the carbon reduces tie 
tbsnum oxide to pure thorium metal 
"The density of the bar is then about il e 
same as pure tungMen which has be n 
malted and can be hammered hot into row 1 
rods an I then Into small wire The wtr 
after reach ng a certain diameter is draw i 
down cold tl rough diamond dies to filamcr t 
sue and tins gives tie final filament ms 
tens!" 

Tungsten and Nickel In Grid 
and Plate 

Tux gri 1 of a vacuum lube is ms le f 
tungsten wire wounl around two n ck 1 
*u| ports in tl e form uf a flatlene I spiral 
Fach point of c mart between the spiral 
grid and the s ipp rt wins is welde I 

Ibe plate cons sis of a flatlene 1 cylin I r 
of thin sheet nickel wrl led to n ekel * f 
ports 

Detector Uses Double Plate 

An eight lube tuned radio freq irncy clr 
cult designed by Frei A Jewell of North 
Car lino has been in trod iced by the Jewell 
Ha iio Company Ihe receiver uses ■ vacuum 
lube detector jrovided with two plates In 
stead of one plate as is the usual prartir 
The inventor explained that the double 
plate allows push pull amplification in the 
detector and gives increased amphfi at n 
with minimum distortion Two dials c n 
tr I the tuning 





Steel Sheets that Resist Rust! 

T HE destructive enemy of sheet metal is rust An alloy of 
copper gives to Steel Sheets and Tin- Plates the highest de¬ 
gree of resistance to rust and corrosion Keystone Copper 
Steel gives maximum endurance—a fact proved by actual time 
and weather tests For lasting and satisfactory service insist upon 

KEYSTONE 

-res idtinj* Copper Steel 

Sheets 

AND ROOFING TIN PLATES 


Black Sheets for all Purposes 

AUTOMOBILE SHEETS-ELECTRICAL SHEETS 
DEEP DRAWING AND STAMPING STOCK 
GALVANIZED SHEETS) 

FORMED ROOFING AND SIDING PRODUCTS 
TIN AND TERNE PLATES, ETC 

Keystone Copper Steel fives superior service and rust* 
resistance for roofing siding gutters spouting flashings, 
metal lath tanks culverts, flumes, and all uses to which 
sheet metal is adapted where resistance to corrosion is an 
important factor We manufacture American Bemmer, 
American Open Hearth and Keystone Copper Steel 
Sheets and Tm Plates for every requirement Sold by 
leading metal merchants Write nearest District Sales 
Office for particular information, and send for booklets 


SheetoSftCdl *"Products 

Hut MmS tea all mm A»ollo 
sag Aqoilo-Eswfai tfassar Steal Oal 1 
vlao S Eh—U Oalva rt sad Teak Start 
Vataad Intdit ui Sldia* Ttoimcu 

SSiSLSIKJmSi ShMUStovoad 



^TmeftCiU 'Prod ucts 
b35StuwLII!t 

MiOllEiTtoMilaiiiM FiaUNiil 
Bootaa Taras PIssm. HI ■—SaqTU 
Halm, Black Flak ter all pmrgmm 
Eaa —I I — Steak Stavs Pips sad H 


American Sheet and Tin Plate Company 

General Offices Fnck Building, Pittsburgh, Pa 1 




msiiuTT Sales Price*———. ■■■ ■ ——— 

Dstntt Mow OfelwM Mow Tort Fkilodsickla Flttrtai* U 

teUvte PBWpSmilmFiflteO tt Oo OswTortOilr 
aaSummraaNmOo Boa fiw^wn ,Lw* ■ —!—.FonJcod i 









226 


SCIENTIFIC AMERICAN 


In three worfy... 

not too much Turkish, not too Jittle Turkish; 
neither over-rich nor commonplace . . . But 
just enough Turkish ... there, in three words, is 
the secret of Fatima’s extraordinary delicacy 



WA*/ s vihalt #/ a Jtfftrtntt just 4 ftw tints mat* 


LtOOtTT Ac Mtin Tosaoco C o 


l-WONDOT Cold Plpaaad ToUag Bandera 
Do Not Crack, Flatten or Crimp the Plpo 





WnlTSiaWMkalb 

tsaesiflEx&n: 
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Safety forYour 
Money 

B EFORE Investing your surplus funds, 
take the precaution of seeking the 
expert and conservative advice of the 
Investment houses and bankers repre 
settled In the Financial Section of Harpers 
Magazine 

Elimina te the Loss 
in Investments 

For after all good investment opportuni¬ 
ties predominate Caution, Care 
Investigation will reveal safe and profit 
able channel# for your surplus funds 



A 


Learning to Use Our Win$s' 

Aircraft are being put to use ui peace as well as in war. T****P art ~ 
ment mil keep our readers informed of the late* 
facts about airships and airplanes 


/» chorge, Amu/ Guggtnhoim School 


An Interesting Engine 

I N the modern aircraft engine it is omen 
tud to obtain high power for a given 
weight This is largely obtainable by a 
high piston speed Bat high platon speed 
la the ordinary Internal combustion engine 
alto means lngh speed of revolution of the 
crankshaft and a high propeller speed This 
is an excellent condition for a very speedy 
•logic scaler fighter But for a oompara 
lively slow commercial plane, high propeller 
speed means Inefficiency Tha forward 
spaed of the plane bean too low a ratio 
to the peripheral speed of the propeller 
To meet this difficulty propellers are very 
often geared down, with the disadvantage*, 
of weight and complication 
In a new engine of almost revolution^ 
conception high pi*ii>n speed la combined 
with low propeller speed without the Alter 
nation of any gears h) a moat ingenious 
met. ha mam 

This engine is- the Fairchild Caminez, de 
aagmd by Harold famines formerly an cx 
pen with tlie Engineering Division of the 
Array Air Service The engine Is illus¬ 
trated in then columns 
Instead of the conventional drive from 
the piston through a connecting rod to the 
crankshaft the reciprocating motion of the 
pistons is converted into mtarv motion of 
the propeller shaft hy means of rollers op¬ 
erating on a double iobnl cam somewhat 
like a figure of eight Gird rigidly on thi 
•haft The mechanism is suili that each 
piston completes four strokes for every revo 
lution of the shaft—while In the ordinary 
engine the piston completes only two strokes 
for every such revolution Then fore for a 
hiven piston speed the crankshaft revolves 
just half as fast as in the ordinary engine 
Adjacent pistons are connected by a 
syntim of links the contour of the drive 
1 am being so designed that these links 


0 / AeroMutta, ffoyYtrk UtdoenUf 

maintain the ffigion rollers in oomlmul ooa 
tact with tty eftm. As a result tbs earn 
shows not thr slightest wear under prolonged 
running / 

Another* bn portent di ffer ence of tty 
Caminnwnglne from the ordinary 
is that as wwrinn of the piste 
oyiuuJg* is identical with respect to the 
w^Waxis, so that the piston inertia forces 
balame one another exactly 

farther, since the pistons 
stakes per revolution (here is i 
ftr valve gearing and intermediate shafting, 
/Ingle lobcd Intake and exhaust cams stv 
mounted directly on the main engine daft 
which operates all the valves in the engine 
This makes for tremendous simplification 

The direct action of the platon rollers on 
the figure of right cam brings the cylinders 
closer together and therefore produces com 
paotness, lightness and less brad redaianoe 

The beautifully made and ingenious mech 
annua has undergone exhaustive lasts both 
on the block and in the air having been 
mounted in the wall-known Avro biplane 
In spite of its rubust construction the 150 
horsepower engine onb weighs 3A0 pounds 
and its projected frontal area is only 39 
square feet 

We believe that the keynote to successful 
commercial aviation lira in simpler and more 
reliable power plants There is no doubt 
that the famines Fairchild engine marks 
a tied led step in this direction 


The Kite Balloon 

T HE advent of the power driven airship 
and airplane has greatly decreased the 
interest in ballooning, once a most popular 
sport Kite balloons, a modification of the 
spherical balloon, attract even less attention 
Yet the kite balloon serves many useful pur 
poses and its design teems with intricate 
aeronautical problems 
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Kite balloon* were successfully uwd dm- 
ing the war for (polling submarines, ob¬ 
server* in telephonic communication with 
the patrol ehip could give notice Immediately 
of the detection of the wake or ‘’shadow" 
<4 a submarine below the surface On the 
western front, kite balloon* provided el 
feedva, although very hazardous observation 
posts. In commercial aviation It Is pos¬ 
sible that kite balloons may be employed 
at Urge airports for providing meteorologi 
col data, for wireless work and perhaps for 
the marking of airways. 

An efficient kite balloon should be able 
to rise rapidly to a good altitude, offer a 
minimum resistance to the wind so os not 
to impose undue strains on the bolding down 
cobles and provide a fair degree of stability 
Nothing is so conducive to violent seasick 
ness and loss of observational power ss a 
violently oscillating captive balloon 

A kite balloon is used at the Navy'* air- 
•hip station at Lakehunt for yet another 
purpose- - the provision of an aerial platform 
from which aviator* may practice parachute 
Jumping with less hazard than from a rap¬ 
idly moving airplane. 

The envelope of such a balloon.comalnlng 
the go* moat be of large proportion*, if it 
to to raise the occupant* of the basket and 
the heavy Uta cable to a fair altitude It 
must be streamlined, to minimize resistance 
to the wind. No fabric in the world could 
stand the concentrated pull of basket and 


occupants. Therefore, the kite coble at the 
bow of the balloon, and the basket suspm 
sion towards Its center transmit their sub¬ 
divided pull In s large number of running 
“bridle*,” which In turn ore attached to a 
strong rigging band running the whole 
length of the envelope, with the gas lift at 
each section of the envelope taking * proper 
amount of pulL 

There must be provision in every kite 
balloon for vortical equilibrium and for the 
maintenance of the shape of thr envelope. 
This is taken care of by an internal air 
chamber, situated more or less at the stern 
of the Idle balloon, and entitled the hallonet 
Imagine the balloon fully inflated at a 
height of aay 6.000 feet In descent the g*» 
would contract and the balloon lose its 
shape It is then that tbe hallonet comes 
into play Drawing sir through tbe scoop 
In the bow, It takes up sufficient air as the 
hydrogen or helium gas contracts, to pre¬ 
serve tbe exterior form. 

To further maintain stability, either long! 
tudlnal or lateral, the kite balloon must 
have tail surfaces. Tbe idle balloon has 
three tall surfaces; tbe vertical one and 
two others at sixty degrees to the vertical 
When the gas has inflated the envelope it 
also inflates the tall surfaces, which are 
handier, lighter and more practical in every 
way than any solid fins that might be ap¬ 
plied to the envelope. 

Perhaps these brief lines will serve to 



£o£V3QI saved 
XUy bu each 

ARGUTO 7 

OIUJESS BEARING/ 

VV/HETHER you expect to be m business one year. 
™ ten years or twenty years from now, it will profit 
you to read the following cost records of two bearings. 
They were compiled from records taken on the same 
shaft, the same machines, speed and work. 








Non-SKid Hi-Type 

Specially Engineered for 
Long Mileage 

The design of the Firestone Non-Skid Hi-Type Tire quickly dispels 
heat, making it Invaluable for heavy loads and long, continuous 
hauls. The extra height of this tire insures exceptional cushioning 
qualities and increases the life of the tire many thousands of miles. 

The experience of Firestone's 25 years of leadership in the 
manufacture and development of solid tires is at the disposal of 
all truck operators. See the nearest Firestone Truck Tire Dealer— 
he fa a truck tire specialist 

MOST MILES PER DOLLAR 

* firestone 

TRUCK TIRES 


AMERICANS SHOULD PRODUCE THEIR OWN RUBBER 


PRATT INSTITUTE 

BiwUrm. N. Y 

SCHOOL or SCIENCE AND TECHNOLOGY 
Industrial Hwhiiifti E ngin ee rin g 
Industrial Electrical Engineering 
Industrial Chemical Engineering 
fh t swe foa Two-year Cenrses 
Seed hr Clwnlir si UHwmm Use 



WANTED 

By prominent Massachusetts Con- 
ci m, equipment to manufacture 
on Royalty or otherwise, in the 
field of Water Controlling Appa* 
ratua, including Screens, Hoists, 
Gates, etc Unusual facihtiea and 
connections Address Box 171, 
Scientific American 


Front or propeller end of the “Wasp” air-c oo led engine showing rompncInw 
end “cleanness” of the design, with the reive gear enclosed to over nunirena 
air resistance and thns Inaraane cAelcncy # 



give the Tender an incentive to further con¬ 
sideration of these apparently simple, yet 
in reality complex contrivance*. 

A New Air-Cooled Engine 

S OME few months bark we discussed the 
res pet live merits of sir-cooled and water 
cooled engines. The Cunlrm er*y wem* to bo 
rapidly closing in fovur of the air-Mxricd 
type The new “Wasp’* engine, built by the 
Pratt and Whitney Aircraft Company, is a 
case In point 

The famous Liberty motor which is rated 
■t 400 horsepower, weighs 837 pounds The 
D-12 water-cooled, twelve-cylinder engine de¬ 
livers 423 Imrsepower at 2,100 revolutions, 
weighs only 720 pounds and Is t marvel of 
engineering skill The “Wasp" alao delivers 
425 horsepower at 1,900 revolutions per min¬ 
ute, yet only weighs 650 pounds When we 
consider that the water-cooled type needs a 
radiator, water In cylinder jackets and radi¬ 
ator, and a system of pumps and piping, the 
whole weighing between 150 and 200 pounds, 
It can be seen that the advantage In point 
of weight for the aircooled type becomes 
very important 

So far the aircooled engine has not 
achieved Its full possibilities because do- 
rigners did not know how to cool It suffi¬ 
ciently for higher compression ratios and 
speeds of revolution. As its cooling becomes 
as simple a matter as that of the water-cooled 
type, we may expect its weight per horse¬ 
power to go down Mill farther The Inherent 
compactness of the star-shaped, olr-eoolsd 
engine of necessity mokes for light weight. 

The “Wasp" also offers Interesting prints 
in the decrease of bead resistance, on Item 
Just as important as lightness. Tim resist¬ 
ance of the engine to the rush of tlr has 
been diminished by four distinct lines af 
attack. First, the projected ana has been 
made u small as possible, the overall 
diameter of the engine is at least tit Inches 
smaller than that of the Bristol Jupiter, on 
aircooled engine of the same power. Next 
all the valve gear has been enclosed. Includ¬ 
ing push rods, valve springs and rocker arms. 
The resistance of porta projecting beyond 
the cowling U thus reduced to a minimum. 
By careful design of the ooaUpg fine, tho 
amount of engine which it Is necessary to 
project beyond tho cowling hgy boon w 
duced. Further, a0 of the acoessoriea, such 
as magsotoes, ca r b ureto rs, nod ril gad fad 
puaps have boon p la ced to tbs roars as n 


result, the airplane designer is able to make 
the front cowling of streamline form. 

Our pliotographs illustrate some of these 
characteristics. One shows tbs front or pro¬ 
peller end, with tho valve gear enclosed, 
wlule another gives a side view of the en¬ 
gine with the accessories In place at the 
rear We also show a photograph of the 
Navy shipboard plane, the Apache Tho 
cowling covers almost the entire engine and 
Is nearly prefect in its streamline. 

The use of the air-cooled engine has 
enabled both speed and climb for shipboard 
planes to bo Improved and tho overall slio 
of the plane to bo diminished, which Is a 
very important consideration from the print 
of view of stowing below decks. 

Incidentally it Is worthy of note that the 
carburetors on the “Wasp" ore provided with 
a system of rotary induction which distrib¬ 
utes the # gos uniformly to all cylinder*, 
Tftere la no doubt that such practice Is 
likely to be used extensinvdy on aircraft 
engines of the future. 

The Future of the Flying Boat 

C OMMANDER R C RICHARDSON, 

one of the foremost authorities on the 
design of seaplanes, in a paper before the 
American Society of Naval Engineers sum¬ 
marises In interesting fashion the trend of 
ffylng-host design. 

Apparently the practical limit of alao has 
not yet been reached. Seaplanes of a gro ss 
weight of 50,000 pounds and more appear 
entirely practicable. With laud planes. In¬ 
crease in sise entails many difficulties, both 
In handling on the mound and In tho enor¬ 
mous hangars whin are required. With 
seaplanes, increase in siie has the over¬ 
whelming advantage of producing greater 
seaworthiness | large seaplanes hare shown 
retoarkabte handling qualities fat quite rough 
seas. 

Multiple e n gines will be need because of 
the difficulty of getting sufficient power In a 
staple unit and because of the added seour- 
by of the multiple power plant. ** 
Air-oooled e ntire s wUI grednRy displace 
th*i, water-cooled engine with ha maty 
tmUn. t 

The fast will gradually chaqgq from gaso¬ 
line to heavy ril, red Being the ooot and 

-> A__ 1-- X 

ewMBSung nra nuouL 

aariud emedtof 1 °* ka * <r * **** 

win be framed end wA. metal, ritfcev 
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«&ttf pod «r AmWt It will be veil 
s^UhrMed ud pr obably her* » double 
bttfcu*. 

Soma fora of Mrro-aoton will be em¬ 
ployed oe^htgsr eeeplww to operate the 
coat role. Ja « kcpe ahlp tad on long 
flight* the yn***i*T de—ade on the pflpt 
are already eacewMe. 

U aeagelai plane*, the monoplane will 
probably dominate. The wing i* far higher 
(tom the water than tbfi lower wing of a 
htplane, and Is therefore ies* tubjsct to 
damage in heavy seas, 

Jwt aa an ocean liner carrlea a number of 
aullJary englnee in addltloa to ha main 
power plant, ao the eeaplaae will dtfamdy 
be equipped with email aazfllarM for the 
handling of anchors and Knee, drainage, 
lighting, signaling, and possibly an auxiliary 
engine 1° conjunction with a marine pro¬ 
peller to provide for propulsion when afloat. 

On peeaenger planet, life ra/te will be 
provided. 

Lending speeds wQl be under 50 miles 
par hour, and high speeds may reach 130 
miles per hour for even the very largest craft 

Apparently the day is rapidly coming when 
the seaplane will be large enough and waU 
enough equipped to be entirely serviceable 
far commercial operation. 


Steam Power in Aircraft? 

HE remarkable reliability of the steam- 
power plant In ocean-going vessels, causes 
engineers end inventors to revert again and 
again to the question of steam power in 
aircraft. Another reason why steam power 
for the airplane is of interest is the fact that 
while the Internal oombustion engine loses 
power rapidly with Increasing altitude, the 
mean power plant Increases In horsepower 
and efficiency the lower the pressure of the 
amt, and has therefore everything to gsJn 
In althade flight. Experimentation and 
analysis do not seem, however, to give much 
hope of steam utilisation In flying. Com¬ 
mander E. E. Wilson in a Technical Note of 
the National Advisory Committee for Aero¬ 
nautics, takes an unfavorable view after 
serious study 

The modern airplane englna challenges the 
use of steam with the following figures Its 
weight is less than three pounds per horse¬ 
power and It consumes only one-half pound 
el fuel per horsepower-hour Its reliability 
b constantly increasing, failures r em a inin g 
frequent only in the "plumbing."—water, 
gasoline and oil lines and systems, where re¬ 


duction of weight has been carried beyond 
the point where reliability can be main¬ 
tained. This plumbing b being rapidly im¬ 
proved, and by the use of air-cooled engines, 
one very important phase of the plumbing 
disappears antirely 

Now examining the steam-power plant, we 
see that it must comprise a boiler, the en 
gluei auxiliaries, and a condenser because 
no aircraft could possibly carry sufficient 
water on board to operate a non-condensing 
engines 

To challenge the internal combustion 
engine, the steam engine must be a high¬ 
speed turbine, with considerable speed re¬ 
duction to the propeller, and since the effi¬ 
ciency of the ordinary steam turbine » such 
that the fuel conaumption is one pound per 
horsepower-hour, instead of the half pound 
figure in the present aircraft engine, the 
■team turbine must work at pressures far 
exceeding those hitherto employed. Some¬ 
thing of the order of 1,000 pounds per square- 
inch pressure would have to be employed to 
make up for the inherent Inefficiency of the 
■team engine cycle aa compared with the 
Internal combustion engine cycle. Gun 
mender Wilson concludes that only In very 
large units and with such pressure could a 
■team turbine be developed weighing one 
pound per horsepower and having a fuel 
efficiency equal to that of the internal com 
bastion engine. 

But with this enormous pressure of IjOOO 
pounds per squire Inch, is It not likely that 
the greater reliability of steam operation will 
vanish? Yet in a crash, the possibilities of 
damage with steam at this enormous pressure 
are terrible! 

On the other hand, with the steam turbine, 
it would be possible to use a heavy fuel, 
lessening operating cost and to some extent 
the fire hazard 

The turbine itself is far from completing 
the steam power plant We must have * 
boiler, or steam generator From weight 
considerations the only possible type of 
boiler it the flash boiler, consisting essen¬ 
tially of a system of tubing into one end of 
which feed water is forced, while from the 
other end steam issue*. No storage spare 
for either surplus water or steam can be 
prodded, and hence more or leas com pi I 
cated devices must be introduced to maintain 
the proportions of fuel and water supply at 
desirable values under sudden fluctuations of 
load. Fire brick or other refractory lining 
for the combustion chamber must disappear 
because of prohibitive weight. The com bus- 




t laai Wltfcl 

***«-*»J 


mjRAFIN 


HEATING 



its efficiency in this Plant 


1 XT.. _ _ J Hmtt Taylor, Fra a tdmU of Me Am *r i ean Spiral 
VVnteS Pip* Works, Chicago, EL 


"In planning to heat the addition to our machine 
shop which contains about 250,000 cul ft. we 
figured on the ordinary steam radiation that we 
had always used; but when we took up the 
American Blower Venturafin Unit Heater 
method with our heating engineer, he suggested 
that we install 4 No. 4 Venturafin Units. 


"He did not, however, believe that these 4 heaters 
would be quite sufficient, and recommended pladpg 
5 additional heating coils along the west wall to 
give 890 ft. of additional radiation. But the Ven¬ 
turafin not only heated the addition to the machine 
shop, but also the machine shop itself, giving us an 
even, comfortable working condition in the moat 
severe weather, and making it unnecessary to 
install the additional heatmgcofls. And only during 
the coldest weather is it necessary to run the 
Venturafins through the night 

'"The Venturafin Heaters have the big advantage 
of distributing an even heat throughout the 
building. Steam coils, on the other hand, do not 
radiate to any great distance from the coils, be¬ 
cause the heat from the coils quickly rises to the 
ceiling. 

"The Venturafins also occupy less space than 
steam coils, and can be placed anywhere, thereby 
saving needed space. Maintenance with them is 
negligible.” 

Write for Complato Ilhgatratmd Catalog 

AMERICAN BLOWER COMPANY, DETROIT, MICH. 
BRANCH OFFICES JN ALL PRINCIPAL CITIES 
CANADIAN SIROCCO COMPANY, LIMITED, WINDSOR, ONT. 


American Rlower 

TKeSS F vhiubw.w«»tw.*i» w wn i iiwi i i iwBWM WAW cM. bwt 
mr mx iwi or im. w>—yi n Mwwmn mmem im» 
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Which It Best? 

1 o buy a subalaalial Stewart Few. get 
the bcaafit of its guarding protection in 
pnvenbM pally theft and olhar depre¬ 
dations about your factory or pay as touch 
or more through losses and still have noth 
IH for your outlay, except a continuance 
of thia annoyance and cxpente 

J&bp&X 

Wide choice of c kaigna of Iron Fence or 
Chamlink hence galvanized after weaving, 
allow* the selection of just what auto your 
need* 

Let ua quote you on your requirement*. 
T« SlEWAKT tXOM votu Company 
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The “Apadw, rt a navy ahlpboard plane equipped with the M Wanp* v ragjiyi Little 
of the engine projec t* b ay e ewl the cowling, and becanse the v erhaa rnmnerhi 
are at the rear of the engine, the airplane <Mgnar hen been able to blend the 
ttnen of the eowttng smoothly Into ha fnadage. Side door* In the eowllng give 
ready acma to magneto a, earbnretor, ct cetera 


tk>n dtambcr must be enclosed in wills of 
•leel tubing, through which the steam grn 
prated in the heating code pataca and be 
come* superheated In an actual steam grn 
eralor constructed, tlm boiler conn in led of 
16 parallel streams of half-lnrh flat tubing 
in which the steam wan completely evapor¬ 
ated, and then passed through seven larger 
tubes for superheating Fans, pumps and 
other auxiliaries liad to bo added to tile gen 
erator proper 

Commander Wilson concludes that a suit 
able generator could be produced weighing 
two pounds per horsepower complete, and 
having adequate thermal efficiency 

The steam plant tlicn apparently would 
meet the requirement that It should weigh 
not more than about three pounds per horse¬ 
power 

But there remains the question of con¬ 
densation. 

The Internal combustion engine needs far 
leas cooling than the steam engine, because 
In steam work, the vapor must be re-con 
verted to water and the latent Heat of steam 
is enormous. Exact computations show that 
with a turbine which must function at low 
pressure to be efficient, the steam plant 
would require IIVj limes as muoh radiator 
surface as tlie Internal combustion engine of 
the same power 

The weight of the steam-plant radiator 
therefore becomes prohibitive And further, 
the home power required to pull the enormous 
radiators through the air would equal the 


horsepower required for the propulsion of 
the entire planet 

Is it possible to eliminate this process of 
condensation to some extent? Perhaps by 
the use of a mercury boiler, in which the 
heat of condensation of the nteam is trans¬ 
ferred to the mercury which In turn la util 
bed In a turbine, to that only the conden¬ 
sation of the mercury remains to be dealt 
with. In the mercury steam plant, the high 
boiling point of the mercury also reduces 
the pressure* required, and because of the 
high molecular weight of tbo mercury, 
■mailer turbine dimensions become possible 
Commander Wilson thinks it possible that 
a steam-mercury plant might be developed 
for about five pounds per horsepower, in 
which much of the cooling surface required 
would be reduced to practical proportions 
and an efficiency equal to that of the Internal 
combustion engine attained 

But the very reason why we are seeking 
to use steam Is simplicity and reliability 
The inventor or engineer who would seek to 
use a mercury-steam plant aboard aircraft 
might run into even greater complications 
than harass us at present. 

Air Strategy and Tactics 

W E have recently received from Long¬ 
mans, Green and Company, New York, 
a small book entitled, **1110 Strategy an* 
Tactics of Air Fighting," by Major Oliver 
Stewart, and we have read it with the great- 
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CIRCULAR SAW 


eM Interest Aerial combat is often thought 
la be a matter of reckless bravery and dash. 
B r a ve r y and dash the air fighter most have, 
bat be must also be Imbued with principles 
of strategy and lactic*, and think out Us 
plan of combat more oenfully even than the 
soldier on land 

Supposing York City were in danger 
from a night dtygck by air, metboda of detec¬ 
tion would booomo of paramount Importance 
The French system for each work is portico 
larly Interesting Many special lamps which 
threw vary wide beams (not searchlights! 
are directed ofHraids from the ground A 
friendly machine flies high over the lamps 
and when the enemy machine pauses b etw e en 
the friendly machine and the lamps, the 
enemy machine shows, to the watchful 
aviator, aa a shadow crossing a lake of light 

Even In broad daylight It la harder to keep 
track of a plane than would be I m a gi n ed 
Major Stewart gNea a graphic example. In 
the war it was common experience for a 
patrol leader to lead a patrol containing a 
novice Into battle with an enemy formal Ion. 
Upon the breaking off of the combat, the 
novice would be missing. Back at the air¬ 
drome, he would be found lo have landed 
safely and to have actm not a single enemy 
airplane! The novice had lost his squadron 
completely 

In most airplanes there is some region in 
which, owing to the position of the wings 
or tall surfaces, gun fire cannot be directed. 
Every designer of military aircraft has 
struggled to oUmiaate these blind spots, 
since the attacker gains an enormous ad¬ 
vantage by approaching In the shelter of 
ouch a spot The appended diagram shows 
this condition of affairs clearly for a very 
well designed two-seater 

Air fighting Involves the most curious 


maneuvers and their study is one of the most 
intricate problem In dynamics. The book 
describes these maneuvers In a particularly 
dear and Interesting manner 
We wish ws had space to deal with more 
of the faaclnaUag problems and Idea* 
brought up by the author 


Mapping and Sign# 

J UST as important to the operation of 
commercial airlines aa weather informs 
tk>n sign*. Is the provision of maps and air 
signs. Intensive work is being carried on tn 
provide surh mapo and signs for si least 
those portions of the country where flying Is 
being carried on regularly and Intensively 
In the accompanying chart, which Is repro¬ 
duced by courtesy of the National Aeronautic 
Aseodalioa Review, Is shown the territory 
already covered by 48 maps prepared by the 
Engineer Corps of the Army and the Air 
Service These charts show the character 
is tics of the territory, shape of tha cities, 
elevation* of the ground by a series of color* 
railroads, rivers, et cetera. The maps also 
show “route lines,*' Indicating the preferable 
flying route between cities with regard to the 
availability of emergency fields. 

Air signs are also rapidly covering the 
country, particularly In the west Town and 
oily names In letter* eight or ten fm high 
have been painted on black background* on 
tanka and buildings. Landing fields are 
being marked by 100-foot circles of rrudu d 
stone or cement. The Standard Oil com¬ 
panies are particularly active in this route 
marking. 

While Europe la relying on Ineffectual 
subsidies, in the United Stales a more effec 
live aid to commercial air transport is being 
planned. It embraces a system of aids to 
navigation in the form of maps and signs. 





B Y specifying SIMONDS, In burins tool*, you 
are assured of speedy, economical production 
and the finest cutting quality—quality boro of 
Sitnood* ncar-ccntury of experience In mab 


tempered steel cutting edge 
cutting problem may be, put it up to Si mends. 


Ask your supply house, or dealer or write direct. 


SIMONDS SAW AND STEEL COMPANY 
"Tha Saw Mohan** Fkshbura, Maw. BwoMlahsd 1«JS 
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Braock Starwood Service SJtepa ht Principal CfeUa 


SIMONDS 


Pronounced SI-MONDS 

SAWS FILES KNIVES STEEL 



Ready to Qo -Will a 
Breakdown Cause a Delay ? 
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Faulty contact means motor trouble. Motors 
will “miss’* and often go “dead” because con¬ 
tact points are fused or pitted. 


Fouled spark plugs, uneven distributor points 
or ill-fitting switch connections are filed smooth 
and clean with a NICHOLSON Tungsten 
Point File. This sharp file is especially de¬ 
signed to smooth super-hard metal surfaces. 


Whether you own a motorboat, an automobile 
or are a home tool user, you will find 
NICHOLSON Files that fit the job. 


Your hardware dealer carries a complete 
assortment of NICHOLSON Files. 


NICHOLSON FILE CO. 


PfwMsnos, ft, I., U. fi. A. 


-A File for Every Purpose 
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Our Reference Library ■ 

At Your Disposal# 

* * * * 

In our new quarters we will combine the Reference Libra¬ 
ries of our Editorial and Book Departments 

♦ * * * 


DtopeDtof Fog 

I F fog onr i landing field ooald be dfo- 
pdUd al will, one of tbe Boat dlfiooh 
problems In aviation would be eolved. It 
li therefore moot pleating to bear that tbe 
Navy Bureau of Aeronautics has made mute 
raoceaaful experiments In this direction. 

Navy experts estimate that 277,000400 
cubic feet per minute of fog drift through 
s vertical plane having a radius of 1400 
feet with Its oenter at the ground, when the 
speed of (he drift Is two miles per boor. 
There Is therefore an immense amount of 
fog to deal with under not uncommon con¬ 
ditions. Yet electrically charged curtains 
in one type of navy apparatus have been 
found capable of precipitating 95 percent 
of this fog. 

This apparatus consists primarily of a 


with rectifying apparatus, an 4rpUan pse- 
p«U«r and a motor, all mounted on a track. 

The corona screes obsrgsa the air sloe* 
trloaHy, and Is capable of charging 700409 
outdo feet per minute. Tbe propeller, driven 
by a 400-bonepower motor mo unte d oa a 
swivel, discharges this sir Into tbe Imag¬ 
inary vertical curtain of 2,009 feet radius, 
Tbe oncoming fog meets this charged air 
and Is Itself charged. As the fog passes 
over a projected electrostatic field, tbe fog 
panicles are driven together and precipi¬ 
tated. 

Many more experiments are necessary to 
determine tbe distance to which the elec¬ 
trostatic field can bo projected 1 how tbe 
oorona should be set up, what is the proper 
voltage to use and so forth. 


The Heavens in September 

By Professor Henry Norris Russell, PfuD . 



must bs msda ons hour later 1 IS o’elock on Bsp f nbf f» eta. 


This will be particularly valuable in research work or for 
any purpose that authoritative books are required. 

* * * * 

The public is at liberty to call at our offices and look for 
such information as they may require. 

* * * o 

In this same library a complete set of the SCIENTIFIC 
AMERICAN with all supplements will be kept These are 
also at your disposal. 


• * * * 

Our new location with incidental arrangements will im¬ 
prove, if possible, our facilities for handling your book orders. 

* * * * 

You are, no doubt, aware that ue can supply any book in 
print at advertised prices 

* * * * 
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NIGHT SKTi SEPTEMBER AND OCTOBER 


Tkt Heavens 

O N our map of tbe heavens this month 
we find the Milky Wey in a greet cir¬ 
cle overhead, from Auriga In tbe northeast, 
through Perseus, Camlopob. Cepheus, Cyg- 
nus lit the smith), Lyra, Aqufla and Sagit¬ 
tarius to Scorpio, setting In tbe southwest 
OphJurhus, Hercules and Bootes are tbe 
most conspicuous groups in tbe west, Draco 
sod the two Bears In the north, Pegasus, 
Andromeda and Aries In the east and 
northeast, and Aquarius, Capricorn as and 
Pisces Aoatrinus Jit the doll southeast 

The Planets 

M ercur y is a morning star until the nine¬ 
teenth, and sn evening star after that date, 
but be la well visible only at the beginning 
of the month, when be rises about 4 A.M. 

Venus is *tUl conspicuous aa a morning 
star, rising about 30 minutoa Indore Mercury 
on the 1st, but remaining la sight after tha 
latter has passed to tbe other ride of the 
sun 

Man la growing mace oonsptcuoua aa ha 
approaches opposition. In the* middle .of 
the month he rises at 9 PM* and looks 
almost as bright aa 8trio». He Us only about 
SO million miles away and tefoscopk 
servers will be actively 


Jupiter Is now best risible in tbe evening, 
coming to the meridian at about 10 FJt , 
while Saturn Is well down In the weet at 
sunset, and sets between nine and ten 
o'oloofc. 

Uranui la in opposition on the 21s}. On 
that dale he b in 29h 52XP RA. and 1* 
44' south declination, and la moving fl.* 8 
wem and 57” south per day He b In the 
constellation Placet, but not near any bright 
sure that might help to pick him up, so 
that a good star map Is required. 

Neptune la Just past oonjunodon with 
the sun, and b practically unobservable. 

Tbe moon b new it 1 ui on September 
7th, In bar first quarter at 11 *ji. on tbe 
14th, full at 9 rjf on tbe 21st, end Is bsr 
last quarter at 1 on tbe 28tk She is 
nearest tbo earth on the 21st (when we will 
have very high tides, but not on sooount of 
the equinox), and faff heat off oa Aa 7th. 
During tbe present month jAe b 1p eon- 
J uartlon with Venus cm the morning of the 
5th, Neptune later tbe sstqe day, and Mer¬ 
cury that evening whit Saturn 0 * dm 12th. 
Jupiter oa tbe lBtK Uranus on the 31st, end 
Mara on the 25th, wena ei &e 
approaches bdM Aa, 

At 2i27 PJI. on tha 2M, the mm 1 
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Aiotker Ainrcr to tkc Grossing 
Problem 

The elimination o 4 Accidents at railroad 
crossings is still an unsolved problem. 
Among the many suggestions received, we 
believe that of Mr. Sambert has considerable 
appeal as It Involves little expense and Is 
practically foolproof, not depending on any 
fpwJtf ftl fa l ooatrivance 
Editor, Scientific American i 

With reference to your May edition, 
page 841, letter W W Ward, on the 
Subject of "Prevention of Accidents at 
Railroad Crossings/* 

1 wish to submit to your attention a 
SolutioiMwhicb 1 believe to be superior 
to any simitar solution, as yet offered 
and published. 

Aa a matter of fact, 1 believe that it 
b the oohr logical solution under ordi¬ 
nary conditions, since it is far more 
simple, economical, practical and fool¬ 
proof than any other solution known to 
the writer 

However, please, judge for yourself 

1 propose that a piece of the road, 
about 100 feet long or more, on each 
aide of the railroad track, shall be left 
In a more or less primitive or indifferent 
condition, without, of course, allowing 
such a condition to become dangerous 
to any degree. 

The bumps and de p rcsriona In these 
short stretches of the roads shall be 
moat pronounced at a distance of about 
30 or 80 feet from the railroad tracks. 
In this manner, the gradual increase of 
bumps and depressions in a road would 
not only warn a driver of the proximity 
of railroad tracka, but it would force 
him to slow down, as be always should, 
or elas It would make him pay the im¬ 
mediate penalty of a severe shake-up of 
Ida and other peoples’ anatomy plus car, 
something very few people seem to care 
for 

TUs method of discouraging and 
preventing speeding across railroad 
tracks is absolutely foolproof, because 
Its efficiency does not depend upon 
weather conditions, et oetcra, nor upon 
the reliability of some specific mechan¬ 
ical device. 

The coat of installation is less than 


nothing, since Its Installation is co¬ 
incident to the actual saving of public 
funds (which become available for bet 
ter purposes) Why spend money to 
build and to maintain good roads right 
up to the railroad tracks? Why tempt 
the speeder to do that very thing which 
we are all (Tying to keep him from do¬ 
ing? It seems llktgical to first spend 
money for one thing and then to spend 
more money to eliminate certain un 
wanted consequences of the first cx 
pendlture. 

1 also believe that the average fore¬ 
man of a road building or repair gang 
would be glad to lend his cooperation, 
and that these men are quite competent 
to understand what kind of a bumpy 
piece of a road would be wanted lor 
this particular purpose, if the mere 
omitting of repair work should fail to 
accomplish it Experiments in this di 
notion could be made very easily under 
various conditions and without any 
extra expense. 

May 1 not sanest that the Scientific 
American (which has done so much val 
sable missionary work for lbe promotion 
of safety and for the prevention of traffic 
accidents) communicate with a number 
of progressively managed insurance com 
panlee, railroads, and automobile own 
era* associations, for the purpose of 
securing their individual opinions on the 
subject discussed In this letter? 

Yours Very truly, 

J Sambert 


A Tree that Swallowed a Tree 
Last month we had a note about an egg 
within an egg. Now we have a tree within 
a tree. This fir tree that swallowed an¬ 
other was brought Into the sawmill at 
Springfield, Oregon, and our contributor, 
Charles OJuf Olsen, describes It thus 
Nut Jong ago a butt fir kg nearly 
four feet in diameter was brought Into 
the sawmill of tbe Booth Kelly Lumber 
Company, Springfield, Oregon. During 
the process of sawing it was discovered 
that here was a free that had evidently 
swallowed another one Counting the 
growth rings, the larger outside tree 




T^Y DEVELOPING a practical motor 
driven machine for po lishin g waxed 
floors, we have been instrumental in 
increasing the sale and use of Johnson’s 
Polishing Wax. 

Other manufacturers whose products meet with 
some sales resistance on account of labor, ex¬ 
pense or special effort required in their applica¬ 
tion may find it profitable to consult our engineers. 

A vast fund of practical experience is here at 
your disposal. Address the engineering depart¬ 
ment. 

WISCONSIN ELECTRIC COMPANY 

L. H. HAMILTON. PmUm, CHESTER H. BEACH, VMMdm 

48 Sixteenth St., Racine, Wls. 
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They’D Report toYour Headquarters 

MACHINES will wire you how they’re running, if con¬ 
nected with Veeder Magnetic Counters. Viable on 
the dials over your desk—or at a conveniently located 
Counter Board—you can watch their records, “boas" 
their running or direct their development with this 

VKSk Counter 


The “Form UM" Magnetic Coun¬ 
ter bekrw counU machine oper¬ 
ations or units of output, elec¬ 
trically communicated 



Remote Indicating 

Mechanical contacts on your ma¬ 
chine nuke and break the electrical 
circuit which operates the counter. 
The electro-magneUc drive can get 
iti current from your regular lighting 
circuit Direct current, 110 Volt*, 
or from storage battery 

For machines, devices or apparatus 
where you can't put on a mechan¬ 
ically operated counter, you can 
readily attach a contact-maker and 
get your count “over the wire*." 

"Form UM” and larger Mag¬ 
netic Counter* are fully described 
In a special bulletin. Write for 
copy—with the full-line Counter 
Catalogue If you haven't tt 


The Veeder Mfg. Co., HaitforS^Conn. 


















Your New York 
Office to the 
Scientific 
American 


A new 16-story 
building—the Scien¬ 
tific American Build¬ 
ing—has been erected 
on one of the most 
desirable office sites 
in the United States— 
at 24 West 40th Street, 

New York City. 

Open to the sunlight on three sides, it is 
a half block west of Fifth Avenue and a block 
and a half east of Broadway. Across the 
street lies Bryant Park and the New York Public 
Library. It is four blocks from the Grand Central 
Station and eight blocks from the Pennsylvania 
Station. 

Neighboring buildings include the American 
Radiator Building, the Engineers’ Club, the New 
York Club, the National Republican Club and 
the Engineering Societies. 

Should you be con¬ 
sidering offices in New 
York City by all 
means investigate 
space in this attrac¬ 
tive building—acces¬ 
sible, distinguished, 
desirable—and at 
rents which are 
reasonable. 



M But 42nd Stmt 
M7 Madison Areout 
NEW YORK 
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U this view, the mw he* eat to the inner tree end the 1 i—Inlng puts of tha 
enter one have been polled apart to show the complete tree within 


was estimated to he 215 yean old and 
the little loner one, 15 Inc bet In dfa- 
meter, 110 yean old, at the tune of 
outline 

When and bow the swallowing prooem 
took place b a matter of conjecture, 
but no doubt the two trees originally 
stood closely side by title, and In tbs 
course of growing came to press against 
one another to inch an extant that they 
gradually became one When the two 
trees Aral touched, both were young, the 
larger not much over SO years ola and 
the smaller around 35 The larger and 
more powerful slowly enfolded the 
smaller until it died from want of sun 
and air, after a struggle of many Tears* 
duration. Then the larger tree, evidently 
satisfied with its vletory, kept on grow* 
Ing until the woodmen's axes laid It 
low about 75 years liter 

The photographs show only the center 
section of tbe log, the outside slabs har¬ 
ing been out off before the interesting 
phenomenon was observed. 

One on Us 

Who says a Scotchman his no sense of 
humor? The pleasant chuckle we Indulged 
In upon reading the letter below took most 
of the atlng out of the fact that we bad 
made a blunder 
Editor, Scientific American, 

Sir 

On page 64 of tbe July number of the 
Scientific American there appears a 
photograph of a gentleman explain lag 
certain features of an aeroplane to a 
number of eoboolhoya, and lb© explana¬ 
tory paragraph under the photograph 
commences as follows "Tbe master of 
SempiU,” *|an English school, recently 

• c • s 

Well, Sr, you certainly did drop a 
brick there "The Master of Sempill" 
is a Scottish title and It borne by 
Colonel Tbe Honourable William Frau¬ 
ds Forbcn-ScmpM, only son of the 18th 
Baron SemplQ. 

1 bring this to your notice not In any 
spirit of derision, but rather as in item 
of Interest to you, as 1 hsve been for 
some time past an Interested reader of 
the Sdentue American. 

f may say tht as I am a Seel, 1 read 
UU the local free pabUe library 
Yours faithfully, 

James Watt, 
Portsmouth, England. 

“ T oo n sr rlD e" 

Somebody la Wales, North Dakota hu 
not been *playing tbs game. 1 * As most of 
us know, an electric flatiron consumes very 
eomlderably more Must than, for exam¬ 
ple, sa electric lamp. It would appear that 
some ddaeu of that otherwise peace ful 
Dakota oo mmunl tr (not listed as boor 
pornted—Census of 1920), unmindful of 
dric duty, hu been using oat of sham 
power-greedy domestic aids in excess of tbe 
tb ree - h oreepswer capacity of the town 
dynamo to apply "Idee.* Hera Is % fine 
state of oommunal aaamhy! 

•Yet the ( flp lo raat iatn of the Bottrie Light 
AaoeUdon of Wales wan emml to the oo- 
osaka Here Is what, aooordiag to a clip¬ 
ping seat In by oae cf ota readers, they 
wr ote their annl petrami 


Regarding electric power on Tuesdays 
—the plant will only put out 20 aim 
peres. An iron pulls shout five amperes 
and a motor for washing about two 
amperes. The plant will thus handle 
only four Irons at one time. There are 
eight who hare them and the four to 
use it In the morning are Mrs. Georgs 
E Johnson, Mrs. George Laohner, Mil, 
Jo Levin and Mrs. Plata. Tbe other 
four In the afternoon are Mrs. Fischer, 
Mrs. Fraser, Mrs. Nelson and Mis. 
Wareburg. If any others want to use 
power at this time they wiD hare to see 
the engineer 

It is for your own good to observe 
these roles. If more go on than the 
plant will handle you will not get the 
power you want, and besides, you will 
hurt the engine by ovtudsading. 


This reader believes that the automobile 1 
not guilty, in spite of what the United State 
Bureau of Publio Roads has to say about I 
It Is his honest conviction that the mail 
blades used in scraping and repairing rend 
are the cause of all the trouble. Do yo 
agree with him? 

Editor, Scientific American, 

Dear Shi 

in the Scientific American Digest for 
the current month I note with lateral 
that a research b being oonducted to 
fix the responsibility of that abomina¬ 
tion of the public highway, the “wash- 
board" or corrugated surface. 

1 drive considerably over all kinds of 
roads throughout the western states from 
Kansas to California and bare found 
the effect of corrugated reads on my 
light car not only disconcerting and 
nerve-racking but dangerous to a high 
degree. A Mule loose grarel superim¬ 
posed on a corrugated surface Imposes 
a skidding effeot to a light car and I 
hare twice been shot off the reed where 
only the lucky circumstance of low em¬ 
bankments has saved me from disaster. 
Henoe my Interest In the discovery of 
tbs criminal guilty of amault and bat- 
tenr on the publio highway 

With all dm r e sp e ct to the United 
flutes Bureau of Pubtte Ronds, however, 
I very much doabt the poarihflity of 
fixing the critoe eu the awtomobQe, the 
thee or any other pert thereof, with 
the multi tool nous variation la t heir vj » 
bratlom and consequent erratic pound* 
lag of the reed surfaoe. Were them the 
eaume why ahtuld not all made be mo 
ruga tod and not Jot “acme* reads, u 
the heading to yowr article sets forth. 

I hare settled this problem b my own 
eodriotfton uwnl sp rl fisaDy, no doubt, bat 
to mv e ntir e satisfaction Whethv I 
w *w» « VMM 1» m Mmkm I 

juatuliMlM. to jwdJuamrf****" 1 * 

M, Wd MriHM, W MMNtat 

f awy tad m» fntU 

t*OT tm* ifcMt &• MNr 1 kw* 
wttkmS Am wbmw eh mat cmfw 

SSiSvSiSXSi 
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As 

Professor 

Sheldon 

Says: 



“Taking this as it is, without intention of improvement or 
change, perhaps the individual with some special interest may see 
a method of adapting it to his own purposes.” 

He is speaking of a distinctly new type of rectifier and his 
remark quoted above appears on page 187 of this issue of the 
Scientific American. 

But he might have been speaking of the Scientific American 
itself. How many a man is there, who has picked up a copy of 
the Scientific American, started to read it without any intention 
of change or improvement in his living conditions, and found 
some special interest for himself, some “method of adapting it to 
his own purposes?” 

Then do you know what the now-and-then reader does? He 
becomes a regular reader—a subscriber. He wants to make sure 
of getting the Scientific American every month, regularly, with¬ 
out fail, so he may not miss the things of value in every issue. 

Try it Every month you will find it not only inter¬ 
esting, but of practical value, “adapted to your own 
purpose.” Here is a special inducement for you 
—four thirty-five cent issues—October, Novem¬ 
ber, December and January—for only a 
dollar if you use the coupon on this page. 
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la parts where there eta 1 ms cori uga 
ties, or boas at aO the md»| mi to 
by rolling or by hoary name like drag* 
lie beans bearing hem steel edges* 
which led me lo the only natural con¬ 
clusion possible In support of this in 
feronce I submit that 1 know 1 number 
otf roods in Mexico leading to important 
tuning can po that are submitted to n 
constant trifle of automobiles, both pas¬ 
senger an I truck that have not a sign 
of oomgaUon and which—though bad 
enough in parts and at tunes -are never 
repaired unless they become unpayable 
and then by hand—no scrapers 
If circumstantial evidence Is admissible 
I ought advance the Bertlllon system of 
fingerprints or handwriting In support of 
my theory 

Try eating an apple by scraping the 
flesh with the blunt point of a esse knife 
even as our grandmothers used to do in 
the toothless age and unless you go 
carefully and lightly you will soon no¬ 
vel te a corrugated surface the hum 
mocks or ridges of which will be spaced 
with al nost mathematical precision Or 
take a light gar lea hoc mad try scraping 
the I ard smooth surface of a clay sou 
You w II not only devcl p corrugations 
but the harder >uu bear down the deeper 
they will become 

1 believe that road corrugations are 
caused by the natural vibrations of metal 
blades used in scraping and nothing else 
And so in pleading nut guilty" in 
behalf of the automobile the defense 
rests 

Very truly yours 

R L O Neill 
Nogales Aruuna. 


New light on Bey Seonta 

It generally 1 as been agree! even by boy 
scout officials that the boy scout movement 
originated in England and that the American 
organisation was patterned after its British 
couain Now however evilence Is pouring 
into the Scientific American offices as a 
result of Milu n Wright s article on Bud 
ding Scientists tending to show that the 
boy scouts originated in this country 
It sounds reasonable The general plan 
u characteristically American the wood 
craft and other lore is distinctly American 
and even the terminology is more American 
than English To this internal evidence 
however we add the two letters below one 
from S Keith Frans and one a Id re s eed by 
Daniel Carter Beard father of the Boy 
Scouts of Amenta to Mr Evans 
Editor Scientific American 

I think you may be glad to have 
called to your attention an inaccuracy 
which appears in the June issue of 
Scientific American nn page 382 in an 
article entitled Budding Scientists” by 
Milton Wright 

A pi tore of Dan Beard is inserted 
at the bottom nf the page and it aays 
that he was the founder of the boy 
scouts in 1910 

Actually the foundation of the boy 
scout movement the world over was an 
organisation of ho)t undo the name of 
the Sons of Daniel Boone which was 
originated and earned on by Dan 
Beard for a number of years prior to 
1906 

The Sons of Daniel Boone was ong 
inally a department in the old /tceres 
tion Magazine T1 is department was 
taken over by the Woman s Home 
Companion in 1906 I think it was 
about that tune or a little later that 
Oeorral Baden Powell started the same 
movement in England modeled on the 
Sons of Daniel Boone but gave it the 
name of the Boy Scouts” because 
Dsnkl Boone was not known among the 
boys in Fngland and while it la correct 
to say that the toy scout movement was 
founded by Dan Beard the date of 
1910 is about six years out of the way 
Sincerely touts 
(Signed) & Keith Evans. 


Mr S Keith Frans, 
2*7 Park Avenue 
New York City 
Mj^dear Colonel 


Roy Scouts of the Sons of Daniel 
Boone wm or ga nise d ha 1906 Eaeh in 
dividual was called a ” 00001 ** or a 




jbrfoot* 


Tm vdQ Bad In fha Wmgf$ 


himself la writing for tbs Sodety 
of them u snoots* 1 and of their .... 
as "s c ou ti ng" This Js also In tour ^ 
maganneIn 1907 at the Migration 
your editor Mr Arthur Vane* 1 ngh 
an appointment with the President of 
the united Sutra and west 10 Wash* 


Ington was received alone in the Cab¬ 
inet room where 1 had a personal Hg 
view with President Roosevelt and ho 
not only endorsed the raout Idea then 
and there but be east me to Major Gen¬ 
eral Bell and Admiral Dewey and they 
both endorsed the idra, having been 
qurntod to do so by the PrteumL A| 
of them gave their names to badges ra 
heroism and merit badges which are the 
grandfathers of the men! badges no# 
used In the boy scouts. 

1 wish you would write to General 
Milton Davis New York Military Aoad- 
emv Cornwall-on Hudson New York* 
and get his account of my visit to Major 
General Bell He was there at the time 


and remembers I be details much better 
than 1 do and I would like to have his 
statement m writing You can ash it 
of him better than I can because you 
are a disinterested party looking up his¬ 
torical data connected with your own 


heard General Dans tell of our meeting 
there in a most interesting maimer Get 
him to dictate ii while this infonaatkfg 
can be gotten together Dewey u degd» 
Bril la dead Roosevelt is dead not 
Dana Is with us 

Hastily and affectionately yours, 
(Signed) Dan Beard. 


Organ bo a Club la Year Horae T mm 

Enthusiastic amateur telescope "“Hi 
from a number of cities have written tap tq 
inquire hr the nimrt of other entbusijMtl 
living in the samo communities and wit| 
the list given have organised local teleooapa 
dob# Here is e typical letter from one si 
these organisms 
Editor Scientific American 
Your sending me the names has al 
lowed me to get them together and wa 
have had meetings with much mutual 
help Ve are thinking of associating si 
the "Rocky Mountain Amateur Teto 
scope Makers Club We are all pro 
greasing fairly well with our teleacopas 
at different stages some still grinding, 
others polishing We have patterns 
nearly completed for castings in brake 
for mountings stmilar lo the "Springfield 
Mounting " There is one real mechanic, 
Mr Haber) who is much bdp to ns, 
while some seem to exoel in theoiV 
Thus we hope to obtain excellent results 
by reason of our association 

H A Davis 


An OUtiraer Returns 


In onmnumieating with us regarding I 
subscription Mr Foran sends us the booqofl 
that is reprinted below We wish to thank 
him for it and hope that the opinion vUg 
he formed yean ago will be borne oat ha 
all forthcoming issues of the fldeariii 
American We will do all in our power fa 
make this a fact. 

Editor Scientific American 


usable writing apaee that I am ttmptpd 
to use It for telling you that I made to* 
acquaintance of your maganne a very 
long time ago but Ion tight of it in tha 
turmoil of a life that touched soieno* 
somewhat e c c en trically 
I came across it again s couple of 
years ago to find my youthful unprra- 
sums of your periocbad well confirmed. 
What I admire about the Scleotlfi* 
American U the intensely Interesting 
and enlightening way in winch it treats 
all Ua subjects No pains appear to bf 
spared to make the moat abatrusfc, bffi> 

I ect comprehensible by M average mod 
t la realty a godsend to find that to 
—under the prop e r stimulus—the aebn- 
tUt can be induced to descend frag 
tbs rigorous heights whoa Ms lofty 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 

Conducted by Milton Wnght 


Jbn"ls for Inventors 

Mint an in 
venter uses his 

employer's time 
and facilities to 
perfect an inven 
uob on his own 
account There 
are several ob 

joction* to such 
a practice It is 
dkhaSMt It also la unsafe Your em 

ptoyar, fading *h*i you are stealing the lime 

for vhleh he pays you, la likely to divorce 
you fiats your job and from the facilities 
for study and experiment which you need 
If yfS as* not hind to be an Inventor, and 
if there Is no agreement that your Inventions 
belong to your employer, you, and you alone, 
are sajjtfed to a patent on what you Invent 
But It la far better to get your knowledge, 
year experience and even your ideas in tbe 
pUoe where you are employed and then work 
ost the invention in your own spare time 
Don't turn your employer's time and faahtiet 
to uuko on invention on your own account 
Should you do so. and the invention be even 
remotely within the scope of your employer's 
finances he would have ■ shnpnght or 
lleastf to oontmoe the use of tbe invention. 



Thai Famous Irish Lace 

A MERICAN firms have been importing 
i laos from China, the Federal Trade 
CotePl—Ion finds, selling It to manufacturers 
of garments to be used for trimming and 
calling it “Irish Lace,” 'Irish Crochet” 
“Ojhfeae Irish and Filet Laces” and "Chi 
MM and Irak Crochet" Tbe manufacturers 
hfsa barn advertising tbe finished garment 
as ^Trimmed with Irish Lace” 

Against one such firm BardwiI Brothers, 
the Coambsion has Issued the following 
ifrtifjidng order 

la ordered that the respondents A mean 
Budvll and George BardwiI, individually 
and Si partners trading under the firm name 
and style of BardwiI Brothers the agents, 
employee* and servants of them, and each 
ef them, cease and d es i st from selling or 
for sale m commene among the 
variety States of the United States, as and 
foe Irish lace or Irish crochet lace made 
hi CUaa or elsewhere than in Ireland, and 
from applying thereto or using In connection 
tfamnlk or as descriptive thereof the word 
TblllM^ or any other geographical deslg 
afctlQfi h conjunction or association with tbe 
WM Irish,' or any other name, or other 
wafft suggestive of Ireland as its place of 


"B 


Made in France 

ETSY ROSS, we are here,” Is a state¬ 
ment now In order for some French 


tmnnn flags, it seems, have been im 
paMd in large quantities from France re 
«, a fact which might not have been 
mSad to pubHc attention, had not the im 
Mm* failed to oomply with the law requir 
tag (pat imported goods be stamped with the 
f of the country of origin Three con 
ta recently were held up at the Cue 
f Souse at New York 
| Importer* protested that the flags ran 
I marked, stamped, breaded or labeled 
, J Injury Judge Adamm, of tbe 
Bmd of General Appraisers, however, ruled 
tbif pey must be, and that the Collector 
sf ftaoma was justified m Imposing an 
duty of 10 potent ad valorem 
hagfiSg they wen not legally marked. 

»Rta. tbmftw, d» not t» «rpri«jd 
ju^jnsnjiu Amtriean flag the label i "Made 



Patents Recently Issued 

CJassiflod Advertising 

Advertisement* m this section listed under proper classifications, rate 95a 
per word each insertion, wammurn number of uotds per insertion £4, maximum 
SO, Payments must accompany tack insertion 

Official copies of any patents listed in this section at 15e each , state patent 
number to insure reempt of desired patent copy 


Pertaining to Apparel 


U ailment—I n the form of a slip* which 
will be more graceful, especially on stout 
figures, and will better accommodate a sit 
ting posture Patent 1580208 Bally C 
Botd, Ntd butter Avs, Sun Francisco, Calif 
Princess Bi ir —Which m ill ht tbe figure 
snugly, ispcelally across the cht at and back 
and be noddy adjustable to different mud 
flgiins Patent 1588857 A Quilts, 543 
14Gth Ht Now York, N Y 
llrAUHUHH—Adapted for persons having 
bobbed hair a a>inb Is fog so construct* d 
that suitable ornaments nr a cup rany bo 
associated therewith Patent 15KB185 R 
W Lithgow, c/o Lew Augclta Country Club 
Beverly llilla, Calif 


Electrical Dcrices 

TrirpHovs Burma Paor>croa —Com 
prising u cup shap'd number formed of 
paper to bo plnccd over tbe receiver for 
prvvinting thi tncnsmlmdun of cootiigioua 
diseases Patent 1580130 T A Donunguis, 
r/o J A Domlngues A Hon Mayagues 
Porto Rico 

Telethon* Attachment —For prevent 
lug fraudulent or lightweight coma from 
opi rating the signal gongs of pay station 
telephones Potent 1587400 J E W yckoff 
c/o Rochester Ti lepbonR Oorp, Rochester, 

N Y 

OoirLFB jam Radio—W hich In its opera 
tion permits finer tuning and more stublo 
op< ration and rid i ices tho coat Patent 
15*7381 A P Hinsky c/o E A Weeks, 
8428 114th St, Richmond Hill N Y 

Piano Lamp —Particularly designed for 
detachable association with tho crons rail of 
grand piano* and extending forward of tho 
music rack. Patent 1087388 J Lleberman 
dtt W 22d St, Bayonne, N T 

Condenses.—W herein one sot of rotor* 
enters tbe stator plates while the other 
leaves, with means for adjusting either of 
both rotors Patent 1587380 O G 1 iwn 
151 Highland Ave, Ufacy City, N J 
Switch Tmowina Device — An arrange 
moot of ileetromoguets and levers especially 
designed for use in connection with toy rail 
roods or railroads of any type Patent 
1588806 H A Heyne 8080 213th Bt 
Queens Vlllaga L I, N Y 
rtRTTBonr Construction —For lighting 
and besting purposes whereby the doctrodes 
burn more uniformly and the arc require* 
no controlling mechanism Patent 1500088 
E Dobrowsky, 168 W 06th &U New York, 
N Y 

Btooacif Battery —With means for seal¬ 
ing the battery against loss of fluid at points 
where the terminals project for use on 
automobile* Patent 15A8OC0 B Gregg, 
e/o L 8 Robson, Clan more, Okie 

Storage Battkbt Construction —Which 
will prevent corroding of positive terminal*, 
the breaking of jan, leaking of the electro 
lyte, and the soaking of the wood case Pat 
ent 1088502 A M Small, 2501 Central 
Avs, Middletown, Ohio 


_ Of Intere st to Far mers _ 

Thin Niwo Out and Weeding Machine 
—Whore! i a number of blades rive dean 
eats through the earth, and vegetables or 
weeds, so that the action will also cultivate 
Patent 1588800. A Christensen and A W 
Wanes, t/o A* W* Woman, 50 Ashford 
Bt, Hartford, Comb 


Tractor and Gi idk— When by the plow 
may be hhiftad iiiuly in a trausNcrae direo 
tion to the direction of the tuutor mm* 

ment Patent 15H827 J G II Scuulim 
e/o J A Hbiuhun, 14 ( ourt St Hmokliu, 
N 1 

Soil Screen for 1 low 8—An attii hnunt 
upon whbh tin films* can bi turn I U 
rootly remiltinj, in tin ■* juiiation ol wei U 
* tc from tin * >i1 PuU nt 15000 15 I 
Komp Box Mi Dublin N I) 

CoimlNAIION Mil l>l l-HUt \MB AND LUl 
iiVAroa Attaciiuen r ion Piamirh ir 
rERTinrhs DiNimiu iokn—W hich can he 
uttnehed to and nmo\cd from thi mdt bars 
of an ordiuarr planter without spec ml tools 
Patent 1588400 J B Drew Uollnudole 
Mbwmsippi 

pNrcMATic Drapt Gear fui Tin Ci in 

V ATI ISO TlNFH Ol fill HP fUMP AoBICl L 
ruiiAT Ivmj vmin— (vising an ctcuer nd 
justmant of the pressure on thL luu * t j 
ineot varying con lUioim of groan I jp tilling 
rcqul laments Patent 1580115 W V 
Coombs e/o Colb non ft Co 483 Collins St 
Melbourne Australia 


_ Of Gene r al I nterest_ 

CATAPULT—bor thi projictinu of arniws 
and simitar projectile* whereby the full im 
pilling force tun be utilircd und accurate 
aiming facilitated Pat< ut 1581626 \\ L 

Barth 810 Wnodlawn Ave \mm Cal 
ExrRNHLHi e Maat and StironriNfl 
Means Thertfor — Durabh and light 
weight, may be secured to a gnbh roof to 
act os a support for radio antenna or the 
Uka Patent 1581125 R J Samis, 288 Oak 
Knoll Ave Pnssdenn, Cal 
Means for Furmino Bimic Tanks — 
Whoreby the walla of tanks of dilftrcnt sms 
and shapes tnsv Im accurately formed from 
material in a plastic state Patent 1582271 
J Johnson 203 I Buffalo, 1 ampa I Jo 
Steam Trap —bor tbe purpose of auto 
maticully iffteUug thi removal of comlensati 
or the water of condi n*aturn from stenm m* 
terns Patent J582750 W VI Hrslhkisa 

154 Oxford Brookljn, N Y 

Burglar At arm — A sprint, nctuntid 
cartridge flnnj, bolt apjdiinbU to doors or 
windows the csrtrl Ige being bral on tbe 
opening of the door or window Patent 
158337Ck r A Retce mil L T Coventry 
2222 Railroad \\e Iberhiu Wash 
Tooth ClfANrR—For effectively ninny 
mg foreign aubstUMM Irom tin irevict* nt 
the same time polishing an 1 eb utiii g ll« 
teeth Patmt 1581601 A r Wright, 50(1 
Aimer Road Bnrllngame Calif 

Palm fiRii —A device to be worn on the 
hand bj h imlkrs of aw k* and similar « n 
tainera of i,riin Patint 1583006 W II 
Round, 152 (lay Bt flan rruneiaco Calif 
Blip Cgnsidi ciion — Whereby bouts may 
be warp* d into the dip without r insing an> 
damage to tho walls of the slip Potent 
158363S \ O Zudigian 408 lludacn \vc 

Wirt N<w 5 rk N r 
OoTTAiBiBTr flr»D—Including a plurality 
of longitudinal tehwopic sections which ad 
mlti of mat*nnllv n during the sled length 
Patent 158360 ( L Krnfft 213 h 00th St 
New York V Y 

Gatf —Normally rtowri yet may di sc* 
tutted by the weight of an approaching 
vehicle or traveler to ope n position Patent 
1588MQ F H Rover, Box 127 De 
Quincy, La. 

rm Lm—Which win opin hi tits 
WRtog, without tny * churning" n oti on, par* 


Uncle Som’f Patent Righto 

T HE House of Representatives* Commit lee 
of Inquiry into the operations of the 
United State* Air Service* found it neces¬ 
sary to study the quration of patents Here 
it what they rep* rted 
“There are many instances in which it is 
necessary or desirable that the Government 
acquire the use or ownership of patint* f*r 
aircraft or other requirement* The ( ovrrn 
ment u frequently charged with the infringe 
ment of patent right* by owner* The (,c v 
enunrnl may acquire a patent or thi right 
to ittc it by punhasi or by approprisli n 
In praclitc the methods of aitpiiring 
patents bith by pun base ami appropriation 
do not apiear satisfactory cither from the 
standpoint rf the Government or the pat 
<ntrc»H If the Government infringe* or ap 
propriaK* a patent the only recourse of it* 
owner is to prn*n ulo a suit in the Court 
rf ( laims The expenao and delay of smh 
a pnnetling frequently am unt* to a sub 
slant ml denial of the right* of tin pit ntn. 


Trademarks and Health 
Authorities 

N Havana the Department of Health hat 
relablivhel a special bureau un ler ihe 
hu per v mi in if ( ol >ncl Doctor Muao fir in 
vcstigaling Hialrrs who fal*oly label products 
of rrsl or pretended foreign origin Where 
evidence warrants it police Mil* arc made 
In the first polirr raid a large warn ty of 
rommoditicfl was mad arm ug tlirm being 
a pau nt mrdicino for rhcumaiivn said to be 
made m New York canned prara marked 
L oils ' purporting to come from San Iran 
cisco and canned asparagus also xald to 
come from Sm hramiwo 

The campaign will he prosecuted vigor 
oualy While the majority of the faki 
products thus far sciie I arc roc luines foods 
and liquor* of pretended bpaiush and French 
origin many of the item* arc represented as 
imported from tho United Mute* 


American Label Men Score 

HE recent decision nf the United State* 
Customs ( ourt upholding the t oik dor's 
sasesunent of duty at the rate of A0 percent 
ad valorem on woven labels imported by the 
Fit la and Kitts Manufacturing ( nmpany as 
manufiLlurere of silk is a distinct victory 
for Amt ruan label maker* Tbe decision 
was madr over thi importers pn icai that 
they *bi uld have been tax* d at only 55 per 
cent as «dk fabrics with fast edges 

Woven label* such a* are affixed to cloth 
ing are made in large pieces and thrn cut 
T ahcl men in this country do a business of 
about 96000000 annually Their expenses 
are somewhat heavy with weaver* bring paid 
fre m 40 to 60 dollar* a wn k on a piecework 
ba*i* In Furopcan lountrie* similar work 
era receive lew than 9 tk liar* a week Con 
■cqucntly when German firms solicited 
orders all over this country vjiw time ago 
American label makers went into s fight that 
threatened their very existence 
Another victory not mentioned in the de¬ 
cision is thxt having to do with the provision 
of the law which requires that imported 
labels be marked to show the country of 
origin The ruling first was made that onl) 
the container of the labels be marked with 
the country m which the labels were manu 
factored The American label manu factor 
era contended that woven labels should be 
treated the same as cigar label* namely, that 
each individual label stale the country of 
origin They won their point on appeal 
The American label manufacturers are not 
freed of foreign competition yet, but these 
two viotoriee help. 
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tlmlarlv atlrncmp and not likely to gat 
nut <f orkr Patent 16H4100 F L 
Kuopkt Box. 18 Ilirigi hi Id \\ nub 

Mitsgmo Tstr Which without discom 
fort »ill full) protect tin, head face ami 
in rl or loav be partiaHv o|iemd to expose 
tli (Tin iui I hk nth Patent 1583872 I> 
\\ Un\\* c/n (. I> Anderson, Kuth Bldg 
If Homont 1 xu* 

Im»fxinu Pi vice— Whereby a <unl may 
I picked out of a w rien, by the Initial* of 
iti given nnd middle name* Pntint 1584 
-IK A Muigir 611 Adania St Ban \u 
t i iu, lexu 

n»i mtaik Shoe Pouhh Datbeb —Adapt 
* 1 to be uae<l to apply imhnh to a shoo 
without causing the liun In of flit uw r to b* 
m ilul Patent 3584500 R Lapn rrt 
Whipple, Arlxona 

MtiifH roe Tfacoinu U>ai>i^g— llv in 
culcating the e*aot inrlon of thi find IctUr of 
tbe name of an obj it uid u graphic npn 
aentatlon of tfan < bj 1 1 Itnclf l*atent 15H4 
627 11 T Mimm Carnra 4a No 140 

Bogota, Colombia 

Branffl Heat—H aving n frame Id which 
the forward p rfun la adapted to mon 
more rtalllv th iii thi nar portion tliuM 
ivenly distributing th* weight PaUnt 

1584577 A W * 1* km an 218 Hiimaon Ave 
Harrison. N 1 

Dinner PAn —Wherein different nr tide* 
of food may be atored maintained at a warm 
temperature and the eon lamination of the 
fond prevented In transport Patent 1582 
338 J P Lope* and W L Ward, 1720 
BeUevoe Are Lo* Angelos Pallf 

Simon ron Work Maiihihinu Lfnhkr 
“P or working on fine objects, where 
both hands of tbe operator are required, and 
the uae of a magnifying hna is neoowaary 
PaUnt 1684510 A M Prit* 26H 5th Ave 
Nlw York, N Y 

Combination Fork a no Teat - Which 
allows a complete pre arranged lavir of eggs 
to be lifted a a a unit and transferred to n 
processing machine Patent 1582837 A 
F Lindatrom, 184 6th bt, Han Kronoiaro 
Calif 

In curator—I n which pure heated air 
la automatically kept lu rin ulation througli 
the aecdona containing the egg* and the 
foul air ixpilled Patent 1584154 IT H 
Trtffer 110V E 2nd St Davenport Iowa 

Window Box —Adapted to hold fooda 
and arranged to be diapoeed agulnst a low«r 
•nab, and that freah air may circular* 
through the box Patent 1585502 M T 
McArthur, 510 Toe*me Ave Lak< Worth 
Fla 

Table—O f the folding type, with simple 
and quickly adjustable brining mum* for 
holding the aupporting members In rigid 
position Pntint 1531688 C N Min*r 
Concord. Mass 

Santtaey OamNET — Tlaving means for 
movably supporting a iwpturle from wbhh 
Itvrd or any other auhstauce muy bt dla 
pi used Patent 1585574 J IT Thompson 
and J W Tartir. i/o I W Holman 
Fayetteville, Tenn 

Comfort PuAia ns C nn dean and In 
valid H—Having independently adjustable 
book and scat portion* easily inanipulntid 
according to the giowth of tin child or con 
dlthra of the Invalid Pnhnt 1185545 H 
1 ugh am, 8 Hopkins St Nashua N II 

Piston Actuator rot gieah* Com 
FEXsaoEU—Wherein an n Ipistubh timdon 
device is provided acting to uiuw ill* iui 
tlnuoua priwure of grtas* tlnrehv chmlnut 
lug all air bubble* Pa tint 1185638 G W 
Ik Loach, 00 South Robert BU I Huston 
Ohio 

Fmh Nft—H aving a plurality of 
pockets so constructed that thfy p*rmir * n 
try but prtvent ihe escape of thi fish Put 
mt 1585483 C K Freer c/o Hot* I Myen* 
Janesville Wu 

Kmwuokd Inkstand—F or carrying re 
movable Ink wills and supporting pincllH 
and othtr articles b* low the surface of tin 
desk Patent 1WOJ0 W T Cutb 140 
\ an Dyke St, Brooklyn, \ Y 

Toilet Aimtir - t onipnsluk n mirror 
a comb and rase and a spring dip for re 
hasably supporting thi comb and mirror 
Patent 1584808 V Itodaly Inspiration 
Irlxona 

Bookmark ANU Lr\r Ciamp Inti n led 
to hold the ptigCM if a bonk from turning 
uv< r, while the biik Is open to a lealr* 1 
linkc Patent 1185607 M J Keaton, 4250 
h Keeler Ave, Chicago, IlL 


Multtvocal Glabe m —So mma tr u cted 
that any one of a plurality of lenaea may 
be bronght Into position, by the mampnla 
tion of a single eleimnt Patent 1585480 
II V Hallman, Box 506, Hartshorn Oklo. 

Tooriinatnu (xjtx* Device — W hureby 
tin hrush cun b* rarriid in a suitcase in 
)>r slinky to otlat articles without any 
in iHturo dumuging such articles Patent 
I5HG4H8 R V Tullmr, 723 W 14th BU 
Niw lork N Y 

FlICBUM DlVlCb JOE Fabtiihobkinq 
Iui uuiNTfl —Adapted to bo attached to 
the hi, und provide s fulcrum for manually 
n < king tbe handle shank of a shovel or 
f rk Patent 308.1181 8 Rubio 020 Suu 

sit Blvd, Los Angih*, Calif 
Support Hfbvinu as Coer foe Beam 
Iiteing fhmx Manufacture— Comprising 
n thin * upper tube and a solid wire dla 
lKiatd within the wire being removable from 
tbe beads and tbe tube easily dissolved 
Patent 1580462 ) Paiaorau c/o C IUetry 

2 Boulevard de Strasbourg, Paris, France. 

Nait Fn f —The i utting portion of which 
stupe In front of a smooth edge ao tbat tbe 
akin next the nail will not be Injured Pat 
<nt 1586441 J A Blrnn S W 48, Wll 
lidmatrasw 8, Berlin, Germany 

IUsehoasp AND Bhoe Mold —With bev¬ 
eled surfaces whuh form a tight joint 
taking from the room only tbe space formerly 
occupied by the baseboard Patent 1585 
INK) I A Tlaura c/o Stlckley & Fitahogh, 
1010 Fidelity Bldg Memphis, Tram 
Moih rtmmoor Scant \blc Bnr x r Tag 
and thf Liki —Formed with a bttNc of a 
given mat* rial and covered with a substance 
rcndUy penetrated with a stylus Patent 
1180433 r T Wlttirtein, Warren and 
Vrcli Sts Newark N J 
Bag and Haenfsh Tbfebtoe. Fsp4 
natty adapted for uae by school children 
and girl and boy scouts conatractod to keep 
tin should* rs back and hi ad erect Patent 
1186058 11 M W Infield, Fort Davis Canal 
Zone 

Npfdie liraiAin-B By means of which 
an ordinary sewing needle may bt thr*ud*il 
with cam* evtn by one whose iy*sight is 
po>r Patent 1585883 4 Stephen 1l»5 W 

Ohio St < hicago III 

COENIB III IT DIM RKHK—Dos|gUC*l tO 
provld* md grooms to fadlltnta handling 
and to serve as a pawmgeway for nlnforrlng 
ili meats patent 3187482 0 Jy North 

4th Sr 15 oodaldc N Y 
llgrr Lift Gpabd—P iuiily applied to or 
rtmovnl from a window frame, allowing fr*i 
moii mint yit guarding prisons clumlng th* 
outKldiH of windows Patent 1587476 G 
Digimnnnl 400 T 17Ut St, Nlw York, 
N Y 

Tamp Rant ob Pidfstal—W hich Id 
dudes a skehton fnmiwork and a tranalu 
cent iciTiridg ptrmitting the matching of the 
pcdeatHl nnd lamp shad* pHtenl 1187460 
R I Campagna 1802 Kin^a Hlidiway 
Brooklyn N Y 

Coatid m ma In which the coating 
la uunoticiabl* edible will hold the buttir 
in shape and prcvtnt it from ahworblng 
dors Patent HW7414 W H Pond, 124 
Goodrich Bt, Astoria LINY 
ClGABETTK Casi —Which may be lnex 
1Mnaively product I anil la proilded with 
means for projecting the cigarette* for easy 
rtmovitl Patent 1186248 M Kfamurn 
1028 Post St San Fronciaoo Calif 
Mop IIfad Bhereby a mop may be ae 
cured in such msnucr as to fanhtat* the 
wringing thereof jet tnny b* easily removed 
Puttut 1587376 T H GUllx, Commtrc* 

Hot I GainesviUi Texas 
riNiu Kim —Which may be quickly *d 
plated to move u nfleeting member to be 
visible through an opining in the riugs 
unttr wall Pntint 1580606 I L Cain, 
Box 1673 Whhlta Falla Tixoa 
Tniiex —In the form of a tamable stmo 
tore, with the nidixia disposed about an 
axis and capabla of being slid laterally ont 
ward Patent 1588200 A Boucher 50 
(i mmonweulth Ave Dedham, Mom 
Sebtioe Pipe Box and Out On —Fur 
thi supply of wnttr or gaa, conatmeted with 
an outer and inner casing effect!vdy aaokd 
and having roactlng means. Patent 1188371 
H 8 Ishom 40« 10th Ave Belmar, N J 
I l EooEA*f of Producing Replicas or Trx 
mi Sample*— By the uae of yielding 
blanks capable of receiving impregalona and 
of being cured or vulcanised to net tbe In- 


piwloni Patent 1088278 & F Btta, 

c/o Mann, Anderson A Man, Woodworth 
Bldg, Now York. N Y« 

Automatic Ffeolo. —In which s tock can 
not interfere with the operation of the de- 
vke, and food la admitted to the trough, only 
as nqmred Patent 1587775 T J Hig 
gins, Odell, HI 

Ream Madi IKthut Tooih —To be used 
as a bridge htwem two abutting teeth, and 
may bo read iI t anchored without the anchor 
ing means b* lug exposed Patent 158UD12 
II E Morphy, 015 Miser ffidg, Eugene, 
Oregon 


_ Hardware m ud T ools _ 

Look Nut —Modi in soctioua with wedge 
mi ons to tightly bind tbe sections on the 
bolt to prevent displacement. Patent 1585, 
G27 D O Om n, Punts flan Jnan, Cuba, 
Permutation Lock —Which is shoo 
lately noierim so that It would be impoa 
table for unauthorised parsons to open tbe 
combination by sound Patent 1584834 
C F Blades, 610 W 5th SL, Topeka, 
Kaunas 

Woek Holding Clamp —Having a mini 
mum numbir of adjustment acrews for hold 
ing work in numerous position* and at con 
vinlont angles to tbe operator Patent 
1585400 A 8 ITainswortb, Box 5, West 
Pittsburg, Lawrenoe County, Pa 
Faucft —Of the automatic closing type 
operated by pressure which functions to 
admit fluid gradually to the nnesle and will 
prevent frtexmg Haunt 1588418 J 
Fredenkaeu and C Sutherland, Bead, 
Oregon 

Automatic and Adjuhiahle Burette 
And Fitnel Hoidkb. —Formed from a 
single length of uprlng wire thereby expos | 
Ing tho reading thtrcuu throughout the full 
kugth Patent 1585856 W B Avery 
c/o Cha* O Hill, 1835 Melrose Ave, Knox 
villa Tenn 

VrTACHMKNT res Suovelh —Allowing 
the utmost freedom in manipulating the 
shovel without necvnltatltig the operator 
binding over hb much as usual Patent 
1586056 A Q Walsh Hartsdale, N Y 
Feit Cuttino Tool —By mount of which 
a washer or gaaki t of any sue or ahope may 
bo quickly cut Pntint 1586267 C J Bee 
tor, Box 545 Montmy Calif 
Kniff ob ( l n ml— \\ hi rein the blade la 
ditachahly nmiiutiil yi t at curtly belli in tbe 
bunriln ao na to bt nliably safe In opirution 
Patent 1586006 1 Lewis, 425 Bo 16th 

St Terre llnute Ind 
CKNTTE Puncii —For fsclUtaGng the op 
irution of dehnittly locating tho antral or 
axial line of machinery shafting or the like 
Patent 1580281 G A Bruiu.ne # c/o 
French Hospital Geary Bt and 6th Avo 
Ban Francisco Calif 

Can On: nee —Where both hands of tin 
operator are uned to manipulate the hlmle* 
bringing more power and greater speed on 
tba operation Patent 1586264 A Page, 
1700 La Loma Ave, Berkeley, Calif 
IUrcrn Blade Kniff—W hich will firmjy 
bold a safety rasor blade iiermitting it* um 
aa a knife or for the honing of tbe blade 
Patent 1587158 F F Arnold and C 
Kuitcl, 206 E 10th St New York, N Y 
Weench —A self adjusting wrench which 
Is particularly deragnod for uae in connoc 
Mon with atnall aliu of bolts or taps Pat 
mt 1687407 J V O Brien, 2 Hurling Blip, 
New York, N Y 

System or Padlocks —Especially planned 
for gates In the country with the purpose 
of Inducing those who pa*a, leaving tbs gate 
shot behind them Patent 1587432 J 
SIrvtn c/o U Brener, Molpu 671, Buenos 
Vires, Vrgintlna 

Link and Surface Level— Haring mean! 
whereby it i* locked against soddentol dia 
engagament on a Use, and on the surface 
gives true results Patent 1587436. E A 
Stevens, Newton Falls, Ohio 
Guidh for Bash Weights W3onaiatinc 
of metal plates, operable to constrain tbs 
weights In a smooth manner and to prevent 
jamming Patent 1587218 W B De Camp, 
420 W Adams St. Macomb* XU 
Combination Ax and Ada— Hiving a 
head adjustable at win, so that tbs working 
angle may be varied and firmly secured to 
the handle. Patent 1587767 J. A Fatten, 
71 Vine St, Willoughby, Ohio 
Loooino Hook.— Having an independent 
lstoh wMefc Is movable Into engagement with 


the ferrate on the tree rad of the efaohvr 
Patent 156707*. W. Braktogtoa, 411 Water 
fit, South Bend, Waah 
Olamf —For eoosaetinc the ends of s 
belt so that tt may bo kept tttti without 
projecting elements eontaotfiqt Kith a galley 
Patent 108N8U9 W. E Horner, c/o J H 
Uartktt, Atty, Toakawa, Oklahoma 
Screw Threaded Joint —Adapted to be 
ublued for connecting tubular ssettona or 
Htuna used in eonuaedon with drilling or 
maintaining oil walls Patent 1M8M8- U 
A Montgomery, Box fiStt, Titusville, Pa. 

SnrARa —Which will be rugged and dar 
able lu use, and will sever tbs relatively 
thick at* ma of a hedge by a dean cut. Pah* 
mt 150O073 P Brenner, c/o C, Wegner, 
242 Broailwsy, Mondosilo, N Y. 

Rotary Reamer— Wbkh may be effso- 
tivsly utilised without wrenching or twisdog 
the drill stem, and may be easily withdrawn 
from a well Patent 1588668. A Boynton, 
c/o Frondtr OH Co, Oil Pity Nad. fink 
Bldg, Ban Antonio, Texas. 

Balance Levix.— For carpenters and 
other workers, whereby not only the bort 
sontsl and vertical may be ascertained but 
substantially any angle from a borisontal 
Patent 1580130 W A Valentine, Br, 46 
New Bt, East Orange, N J. 

Weench —Haring a pair of pivoted Jaws 
substantially in line with the handle, tor 
turning an object in a relatively alight arse 
Patent 1588206 Q H Miller, tt. F. D 
No 1, Moudcello Maine 
Clmuee Locking Device. —Capable of 
attachment respectively to a support and a 
doeure, and coactuig to prevent the moVt 
mint of the doeure Patent 1588148 F 
L Uanlo, 43 Morgan Hoes, Kearny, N J 
Gauge fob Cut Off Saw Bencher.— 
Wherein tbe gauge dements ora automat! 
colly shiftable to an inactive or active posi 
turn when the gauged object la removed 
Patent 1588276 F H Weeks, 701 E 
Market St, Akron, Ohio 
Hangfe. —Shaped to be embedded in con¬ 
crete, for securing pipes or tbe like to a 
ailing, the aupporting means being remov¬ 
ably associated Patent 168882* D S 
Boilers Jouquin Apt, 2308 EL 10th Bt, 
Indianapolis, Ind 


__He ating and Lighting _ 

UxAttNo Apfaratuh —Which oomMuji 
in one structure the artistic features of the 
open fireplace, and the utilitarian value of 
the modern hot air hosting plant Patent 
1588687 C B Klaus, 3244 W 04th St, 
Seattle, Wash 

Fireplace. —So constructed tbat air from 
the room and outside atmosphere is contlnu 
oualy circulated through the fireplace and 
heaud during transit Patent 1587227 W 
TIall berg, 12IVj Bo Plymouth Bt, Los 
Angela* Calif 


Machines and Mfidmical P e ricra 

Belt Suu tee.—H aving adjustable p-m 
for shifting a belt from a fast pulley to a 
loose one and for preventing soddental dla- 
placomant Patent 1582731 J B. Chaee, 
180 Stafford Rd Tiverton, Q I 

Refrigerated Buttfb Cuttino 
For cutting uniform blocks or pats of batter 
from a huge bar, and further aervee oa a 
moans for ■ to ring a supply Patent 1588637 
H Wilson, 341 W 22nd 8t, Now York, 
N Y» 

Roller Iron —Whereby tba Ironing of 
flat pieces can be quickly aceompHahed, tha 
id tire width of » piece being pressed by « 
single stroke Patent 1582378 EL D Camp¬ 
bell, 675 18th Ave, Son Francisco, Ofittt 

Picture Rxbibitqb— For exhibiting so- 
called motion pictures and ndvertiseataMB 
in daylight, and without tho use of aid- 
flcUl light Patent 1581460 O H. Me 
Carila, 888 12th St, Oakland, Calif. 

Automatic Elevator Gate, —Actaated 
by toe Rorsnf and dsaeent of tbe iterator, 
tho gate opening and ckndog aa the cfevator 
approaehse or leavea a floor Patent U61,- 
477. W H. Shafer, 523 14th 8t, Sam* 
mento, CaUf 

FUR'S HEARING MACHINE.—Aporially 0* 
rignod for dipping to a pnH om le ng th tho 
far of tor bearing pelts or MM Potent 
1588075 M Dickerson, c/o Ofinff 3 
Hyman, Boom 2004, Woohrartk Bldg* Maw 
York, N, Y 
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rifctttr ef break*#* to a talnlnmto, PiMt 
tSSMMO. X Utoerman, 440 Stone Ave* 
Brooklyn, N, 7. 

Gnux-Waxrrrao Dmcat—Whkb !> 
power drive* am) In whtafa the whipping or 
bsatfag member msy bo easily removed with¬ 
out the qm o t took. Patent 1584003. O. 

A. Kukakompfl’ *28 White St, Now York, 
N. Y, 

DxmflL—In which the bottom ia swing- 
■Ua from dosed to open pom don to allow 
the body to pus through liquid without dis- 
tufbum Patent 1684008. B. Krafft, 218 
IL 60th Bt, New York, N T 

Befabatoe.—W ith meana for romoring, 
hr eentrifagal force, the particles collected 
from game without allowing the eeoape of 
the gese*. Patent 1084680 W. F. Nagel, 
9648 Pike Av*. Bosley, Ala. 

Bipwor Pump. —Bo constructed that the 
■Ipboale flow of a liquid from a reoeptade 
on be broken and renewed at will. Patent 
1068880. Y W. Helander, 408 N Center 
Bt, Ban Pedro, Calif 

Miranra Machine. —By meana of which 
A conventional hand aaw la aupported ao 
that joints of any deal red angle may be ae- 
oorately cut. Patent 1082806. F Hane- 
mann, 1070b Linden Avo, Glendale, Calif. 

Fan —Of dm pie and durable construction 
whereby the blades may be adjusted ver¬ 
tically and secured in adjustod position 
Patent 1088864. A. W Tucker, c/o Bt 
Anthon/ Hotel, Ban Antonio, Texas. 

Km Solution Contbollbb. —Whereby 
liquid la blown through the doth In the bot- 
ton of the kler, and the solution does not 
come In contact with the air Patent 
1664401. A F Taylor, 420 First St, 
Kama polls, N. Q. 

Tidal Conduit System fob StwiuoL— 
Wherein meana are provided for collecting 
sewerage and then automatically discharg¬ 
ing the same Into the ocean on an outgoing 
tide. Patent 1684668, II O Shockley, 
10 Woodbridge Place, West New Brighton, 

B, L, N Y. 

Washing Machine.—W hich has in com¬ 
bination a chute end safety guard allowing 
the introduction of cleaning solutions with 
out Injury to the operators. Patent 1085,- 
065. J. H Blemann, 283 11th St, Brooklyn. 
N. Y 


Combined Road Dead and ScAEmn.— 
Which la adjustable, made entirely of metal, 
and by moans of which roads may be sur- 
fsasd and leveled at a minimum cost. Pnt 
ent 1580044 W J Patton, c/o Central 
States Steel Co., Frisco Bldg , St. Louis, Mo 
Laundbt Machine. —Having special 
mechanism for moving the containers through 
the rotor, in which the clothes of various 
families can be washed Independently of 
each other, thua obviating the marking 
of the dotbea, seven of the machines hand¬ 
ling the various types of washing done hr 
the standard laundries. The Inventor haa 
been granted three patents 1084700, 1664,- 
770, and 1084771. R I*. Hurd, c/o White 
Swan Laundry, 10 Broadway Circle, Okla¬ 
homa City, Oklahoma. 

ftor a it Display Rack. —Which allows 
a plurality of sheets of wall paper, lin¬ 
oleum, and the like, to be successively dis¬ 
played by mechanical means, not requiring 
an operator Patent 1088108. R. F John¬ 
son, Wenatchee, Wash 


Pub Brushing, Steam imnnrra and 
Beating Machine. —First causing the hair 
to be straightened out, and finally beaten 
to raise the hair on the akin. Patent 1086,- 
496. S Friedman, o/o Rellablo Machine 
Works, £88 lfiagle Bt, Brooklyn. N Y 
Apparatus fob Loading Material. —By 
meana of which coal or other material may 
bo continuously discharged into each oar of 
a train Patent 1060604. F L. Scboew, 
148B 5th Ave^ Huntington, W. Va. 


Nonoollapublb Float foe Liqum- 
Lbtel Oontbols.—W hich may bo employed 
In container! to which a pr es su re la used 
Which Is greater than atrooepbecio preasure. 
Patent 1066476. IL R Simpson, c/o 
Humphrey A Campbell, Roberto Bldg., 
Tulsa, Okla. 

Wave Motwl—WM ch affords facilities 
for mak ing use of the power of Incoming 
waves tor operating an air oomproHor or 
Hhs toochaslam. Pa tout 1066409. C. 
Vantaf, 1K28 Lawrence St, Denver, Cola 
Pobtau Goal Tim*.—Whereby (he 
anal U graded at the plaoe where It ia 
and directly leaded tototba c 
for shipment Patent 1 8 9608 9 . a 


a.«^« 


(MM City, JML 


Tan IimoATUra Canon.—For detandn- 
tog time with tha usual dock dial and 
ha Ode, by means of on actuating device 
operable according to the position of the 
■un. Patent 1687418. J. Pond, Bor 100, 
Summerside, Prince Udvird Island, Canada. 

PAiNT-Mxxrm Machine. - In which the 
reeeptocle and the mixing element cooperat¬ 
ing therewith are rotated in opposite direc¬ 
tions, and secured against displacement 
Patent 1088888. A. F Punier, 028 Hobo¬ 
ken Road, Carlstadt, N. J 

Connecting Rod, —For connection with 
a piston to such manner that a universal 
connection la established. Patent 1688137, 

C. A. Myers, 603 Arlington 8t, Tamaquo, 
Pa. 

Ditching Machine. —Which may he 
pulled by drift animals or a tractor without 
requiring the operator's attention in steering 
the machine. Patent 1566940 J S. 
Blackle, Marysville, Calif 

Poweb Transmission Device. —For tranft- 
mltting power from the rear wheel of a 
motor vehicle to a shaft for the act uatio n 
of stationary machinery Patent 1687778. 
W H. Kadeech, 1100 Mato St, Cedar Falla, 
Iowa. 

Guubud Dot and Flat Cloth Piurrr- 
ino Machine. —Whereto the flat printing Is 
first performed, and then the dots are placed 
on the fabric by flocking to any desired 
impression Patent 10H881H. LL.De 
i Smet 260 Van Houton fit, Paterson, N. J. 

Belt Tighteneb and Coupler.—W hich 
will afford facilities for drawing the ends 
of a belt together for coupling the same, 
while trained about pulloya. Patent 1588,- 
968. W Q. Horner, c/o J H. Bartlett 
A tty, Tonkawa, Okla. 

Adjustable Stop fob Levees on Enact*. 
—Of such construction that relative adjust¬ 
ments are readily mude to suit the vanoue 
throws of the operating lover of a saw mill 
edger Patent 1580107 J F McCarroll, 
c/o Standard Machine Co., Baton Rouge, 
La 
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_ Musical Devices _ 

Clabinvt—H aving an arrangement of 
keys and an operating mechanism whereby 
the fingering Is dono without shifting the 
hands when ouro positional. Patent 1585.- 
504 J 1) Mackey, c/o Mountain State 
Engraving Co, 1025 Swim St, Parkersburg, 
W Va. 

SNAEE-WEAB-RxurviNa Device.—F or re¬ 
lieving the woar on the akin head of n drum, 
especially when* the snares pass over the 
Hlgr Patent 1588324 G Mortens, 3541 
35th St., Jackson Heights, Elmhurst, N Y. 

Musical Inbt*ument —Having strings 
so arranged that they a ill produce normally 
alt the notes of a musical corapuaitloo In a 
restrictive *une Potent 1588636. J J. 
Westbrook, Jr, Box 724, Danville, Va. 
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Prime Movcra and Their Acccaaorica 

Chador Forming Device.—Designed to 
nuke it practicable to use crude oil ns a 
foe] for the engines of conventional types of 
tractor* Patent 3587423. B J Kybin, c/o 
C. J Baldwin, Rrldgrr, Mont 

Apparatus fob Indicating tub Cycle* 
OF iNTnUfAL-COMRTTSTlON ENMNEH.—For 
Instructing a motorist tho various cycles of 
the different pistons, and the positions of 
the intake and exhaust valves of an engine 
Patent 1580111 A. J Carr, Box 772, Bal¬ 
boa, Canal Zone. 

Railway and T h eir A cccaaorlsa 

Automatic Retaining Vvlvm fob Aib 
Beakt*. —WTiioh permits tho air from the 
cyllndor to exhaust slowly, thua keeping the 
brakes partially applied white the cylinders 
are recharged with air Patsat 1586601 J 
L, Fanner, 1811 Jackson Blvd.. Chicago, IlL 

Rail Lubuoatob.—B y meana of which 
a lubricant may be rapidly applied to a rail 
aDd bt constantly stirred during the feeding. 
Patent 1500078. G. Bures, e/o F Carac- 
dolo, P O. Box 55, Caracas, Venenela. 


_ Pertaining to Recreation_ 

PUEAUVT Tot.—W herein a figure to tbs 
form of a policeman Is rep resen ted a pur¬ 
suing a second figure to the form of a fugi¬ 
tive. Patsat 1088148. J. A. Rom, 147 
Prospect St, Nauttookn, Po- 
Child's Vehicle.—W hich may be pro¬ 
poned by tba fret and has a roaktog mat 


operable during the movement of the vehicle 
Patent 108708a P. P. Wetoel, Basic, 
Waynesboro, Va. 

Oame. —Ployed on a bourd with marbles, 
■musing, providing educational value, aud 
dcvcloplug ability in arithmetic Patent 
108876a U N Massey, 2610 M<1viu SL, 
Berkeley, Calif 


__ _ Pertaining to Vehlclca 

Aldiule Oil Alarm— IN upp for giving 
an audible alarm when oil pn asure lu rnotur 
drops below a curtain hxul point, of aimph 
and sturdy construction with no moving 
parts. Patent 1582151 ft ll» r Bros., Kem 
mertr, Wyo. 

Bxnole Foot Pedal fob Altomomt lb — 
Which controls rhn clutch, brake arms, and 
accelerator, and pcimlts effective eontiol by 
an operator with a bingli limb. Patent 
1584712. A U Hailey aud It It Gatcke, 
Box 1010, llutte, Montana 

Radio Cap — V closure which can be 
readily axpanded into a fumul, thua four 
tuning aa two different devices. Patent 
1588108. F 8 Holts, Box 88, Berkeley, 
Calif 

Adjustable Pbehhube Feed and E<jual- 

IXINQ CHUCK FOB INFLAITNU liOfll. — HttV 
tog meana fur supplying pressure to a tire 
up to a certain point, or bringing the prus- 
; sure down in coso of over inflation Patent 
1584034 W A Harris, 238 John Bt, 

I Green villa, 8. C 

Lubbicant DiHiUHiTToa.—Operable from 
the driver's scat, for lubricating all the 
bearings of the chassis Nimultancously, pro¬ 
portionate to their Individual needs. Pat¬ 
ent 158518a C C Cn*pen, 708 17th St. 
Harrisburg, I J n 

Enoxne-Fi lhiiinu Devicr—For effecting 
the removul of carbon frum the cylinders 
and valve* of motor vehicle engines. Patent 
1580025 H dorselmlki nnd L 1 Biggin, 
870 Morengo Ave, Pasadena, I'nlif 

NumbfxPime ItoAoicrr —Which affords 
facilities for hnhllng releanably, a number 
plate of any dtalrablo slse, and supporting 
one or more llglita. Patmt 1586408. t’ 
Pbampoux, c/o F G Karasmaaa, Lawrence, 
Maaa. 

Blow Out Patch —Adapted to co-act 
with the valve stem of an inner tube and 
hold tho same in preiier position on tho tire 
Patent 1586104 O A Morehouse, Cam 
rrcra, Mo 

Luebii vtiyu Hystfm fur Autouomtfh 
and Ornm Motor Cars—H aving mmns 
for lubrirating venous points from a central 
reaervoir, nnd mnann for pi eventing the ex 
hauation of thu lubricant Patent 15S5711) 

I M Jackson, r/o Rope U Cordage Co., 
Vnkm Trust BMg, Parke rnburg, W Va. 

Dxriotbtv HrADTinHT fur VruictvM — 
Vdapted to automatically turn the hind 
lights in the vauin direction as the wheel*, 
nnd is also to swing in vertical plane Tut 
out 1086045 J M Calkins, Box 011, De 
troit, Mich 

Auto LicrNsr I^late IIoldfb— ^ In which 
the plate may be quickly released, or at 
tacbod, especially adapted for use by autumo 
bile dealers Patent 1586051 F Knhn. 
P. O Box 83, Quincy, Ill 

VrLTANiriYO Block —For rcpnlr* of In 
ner tnbes of pneumatic Urcs, adaptid to 
cuuse n better flow of the repair gum Put 
ent 1586275. V R. a Wutans, 1152 l^jcust 
St, Rlvenddo, Calif 

Seat Opfratto Aib SruRAi n and Brakf 
—For motorcycles operated bv tho rider t»i 
the vohkli for transmitting the stored hit 
to the brukrs. Putt lit 15K4053. K. T^*nr 
mnnt, Box 0, Booiowa, Now South Wuhs, 
Auatrnlia 

Antiskid Drvmc.—Which will ptrmii the 
ready attachment of a chain to a sho* and 
tho removnl or replacement of n worn tn ad 
member Patent 1587313 8 Hisiinosukt, 

120 W 123d 8t c/o Japamso Y M C A. 
New York, N Y 

Vehicle Body— Having means whereby 
the hotly of a motor vehicle may be com 
pletely riumd when desired. Patent 1587000 
J M. Jackson, c/o Rope & tkirduge Co, 
T'nion Trust Bldg, Parkersburg, V Va. 

Fuel Tank —For conserving a definite 
quantifr of fool, and meana for warning the 
operator u the supply decreases. Patent 
1088124. P A. May, 616 4th Ave. East, 
Apt E, Cedar Rapids, Iowa. 

Adjustable Parast tub Aib Bebyice Af- 
FAKATU*.—For the power Inflation of pneo 


made tirea, which will be ooottouously rifi- 
nent and accurate with both low and high 
preasure Patent 1588107 W A Harris, 
c/u U 4k H Tiro Chuck Gauge Co„ Green¬ 
ville, H C 

\\ auon CoNarBucnoN — Having novel 
rm huh for onnnectiug with the king bolt, 
and tor scrun ly and rigidly fastening the 
IhimihIh tin reto Patent 1588823 F A. 
MucNab, («riuby, Colo. 

Dihk Ci nut Fur aw In u dutch of 
the multiple duk fviH, admitting a very 
Htmng vnitilution, rtuulting In better dlaai 
imtlun of tin hi it Piitnit 1588306 E. 
lluiHHou, c/u C Hliin, A1116, 2 ltouluvard 
•lu Htrasbourg, 1’uriH, Fijium 

Vut I'm *im ri GAiMir Fur the valve 
stun lined hi «niiiiLction with mi luitomobUe 
tin, uppluuhh tu mid furmnik, part of the 
valve HUm Pntiui 15S82S.*i I t, Weaver, 
110 Su Iduhu Hr, Until M<*nt 

I'Ll K H M)H 'l'RAC lulls - W 111 11 111 the 
parts uiny hr uituatid for tinmiih tin true 
tor without injury to tluniHiIxiH nr at y 
imrt of the structure Patent 15SK27J G 
II Hranluu, c/o J A Hbeehan, 41 Court 
St, Brooklyn, N Y 

CoLiotAriNi. t,At uk—A dapted tn bo 
bolted on the fly whctl of a Ford engine, to 
engage the held coiIh for prodi terminate!j 
positioning said coils Patent 1588101 H. 
A, Faruani, Box 008, La Grande, Ore 
Aib-Pbi HHrar Gt mi - Forming part of 
the valve stem of an automobile tire valve, 
and for iudlcatlng at ull tune* the pressure 
Patent 1500141 E G Weaver, 621 N 
Main Ut., Butte, Mont. 

Autoiiobilt— lluvlng a combined run¬ 
ning gtar and sternug mechanism In which 
a differential I* replan d h> clutchiH fur con¬ 
necting the rr ur whnU tu the powrr driven 
nxle Patent 1580*103 O L Howe, 240 
Bluluu Bt, Mmsuala, Mont. 

End Gatt - For wagons, trucks, and the 
like, providing a grain tight closure for the 
rear of the wagon bot Patent 1688403. 
C. Poison, Vermillion, Kan*. 

DlBIMULt Lamp — Winch eliminates all 
gears nnd ratchet devices, operates smoothly, 
h weather proof, and miltuble for Installa¬ 
tion at any point Patent 1588702 W A 
Cannon, P O Box 800 Hanford University, 
Calif 

\ t max Tmr. ltiu —W’hich may be 
readily collapsed so an to remove It from 
the tire, tin qjh ration being in roinplmhed by 
a stogie tool PuUnt 1580105 R Caluriu- 
ski, 10M Milwnuki e Ave, Chicago, 111 
CuuuiNuiuY \vLttv Tank and Remo- 
teeiv. Drvicr — Allowing -gum .hi u to be fed 
in muiMiml quantities, ho that the operator 
can at all times till how much has been 
uud PHlmt 1580068 T T Given*, R. 
F 1 > No 4, Box 1)1, Mcrcwl, Calif. 

\i louvnit i Kovn Map Roll —Especially 
dosigms] to he nmovnbly secured to the 
wind slut Id of u touring car or tba frame 
of a (Itrwd (sir Patent 1580136. W D 
Fail, 422 8o Hpincir, Indinnapolio, Ind 


_Designs_ _ 

1 >1 hit V FOR LJ( II TIM. AM) Fixtituc Box 
-Futmt 70101 M 8<4di pp, c/o Stirling 
Spinning A Stumping Works, 476 Brooms 
St New loik N \ 

Disk.n nm a W r KWUN(i Kino—P atent 
70200 J lfcrluigtr, 1U6 Fulton 8t, New 
York, N Y 

UrsioN fob \ MroiiJuisrir Hoard.—P at 
int 70170 C llltlalgn nnd J L. Zuasua, 
Garland IUdg, Los \ngelcs, Cahf 

Df sign for k Sim* —Patent 70287 T 
Da vut c/o Fiunklm Simon ft Co, 88th Bt 
and Arli Avi , New York, N Y 

Dphkin ior a Backftate VUE Lightino 
Fixiirfm - Put. Ill 70282 B Lcsbowlto, 
c/o Mnnn, Anderson ft Muon, 24 W 40th 
Ht. Niw York 

Dkbigy urn a Coat —Patent 70818. T 
Davis, c/o Franklin Bimnu Co^ 88th Bt 
and 5th Avo, Niw York, N Y 

DraniN foe a SnoE.—Patent 70810. T 
DbvIh, c/o Franklin Simon Co., 38th 8t 
and 5th Ave, New York, N Y 

Design foe a Doll.— 70315 D W 
Chandler, c/o Anulu ft Co n 80 6th Ava^ 
New York, N Y 

Demon fob a SnoE ok Simtlab Article. 
— Patent 70360 T Dario, c/o FronUto 
Simon ft Go., 38th Bt ft 5th Ave, Nsw 
York, N Y 
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Our Book Department 

Our ter >Mutical Fdttor Profenor Uetander KUmin nho u 
alt) head of the Daniel Gu /grnhnm School of leronauttcs 
of the New York L ntvrrtitif hoc prepared the 
fallotting lt»t if b okt on tl IIIION 


Textbook of Aeronautical Fnjrfncerlfif by Klrm n 
Our Air Foree by Mil II 
Win fed Defense I v Ml h II 
Al mwi wi by tagp 

The Design of Screw Propeller* by \tiiu 
Airship* I > Hu Her & Diehl 

British Airships; Put 4k Prevent A Fntnre ly While 
Military Ob serv ation Balloons by W drorr 
The Hlfld Airship by Lewm 
Aeroplane Strnetnral Deslfn by J nes A tn r 
Aeroplane Structures by Plpjird h Pnicbarl 
Airplane Deslfn A Construction by P mil o 
Construction A Operation by Harper 

The Theory A Practice of Atroplam. Deslfn by Andrews & Benson 

Airplane Engine by Marks 

Automobile A Aircraft Engines by Judge 

Aviation Fopines 1 y 1 age 

Engine Dynamics A i mnhahaft Design by Angle 

The Testing of High Speed Internal ( ombuetlon Fnglnet by Judge 

Aviation Medicine by Baurr 

CIvB Aviation by Department f Commerce Report 

Aeroplane Performance Calculations by Booth 

Aircraft Handbook by Colvin 

Aircraft Instruments by Fston 

Complete Airman by Ua Icy 

Handbook on Modern Aeronautics by Judge 

Aircraft A Automobile Materials of Construction, V 1 1 by Judge 

Aircraft Steels A Materials, Si*0ell tmverwiy Lectures 

The Manufacture A Use of PIvwood A Cine by Boulton 

Non ferrous A Organic Materials, Vol 2 by Judge 

Aeronautical Meteorology by Gregg 

Tb* Book of the Sky by Luckieah 

The Principles of Aerography by McAdie 

Air Power A War Rights by Straight 

Strategy A Tactics of Air Fighting by Stewart 

Aerial Navigation by Zsdun 

Air Navigation Notes A F samples by Card 

Primer of Air Navigation by Wimperii 

Airplane Photography ly Ives 

Aerobatics ly Barber 

Urn Aeroplane Speaks <by Barber 

Learning to Hy in the II S Army by III • 

Aeronautics In Theory A Experiment by Cowley k Levy 

Hm Aeroplane by Fagr 

Applied Aerodynamics by Bairs low 

Applied Aerodynamics by Thomson 

Textbook on Aeronautics by Shaw 

Aerial Transport by G U Thoms*. 

Aircraft Year Book L9RS*by Aeronaut! al Chamber of Coounme 
AU Prices Postpaid 
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Per f ormance Performance u usually the first 
quality considered by the buyer of any fine car 

Though comfort beauty distinction and a host 
of other requirements must be satisfied — the 
motor car must first of all meet easily every 
demand of travel and traffic 

Packard performance is supreme Closed car 
speed is the true criterion Even the largest 


of the improved Pickard S x and Packard 
Eight closed models fully loaded ask no odds 
of any car built—either in traffic or on the 
open road 

The top speed of Packard cars is too great for 
safe use anywhere off a speedway But the 
power is there—reflected in a new standard of 
traffic agility and hill climbing ability—the 
marvel of new owners 
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1 a h du. 1 these e gets only 
10 ents f il g lays work yet 
t tie t i it i 1 ■> h s woi k 
ind the wotk of 9 ) men like him 

O i oui own Gt eat I ikes one work 
nan with in electnc lly operited 
u iloidei tikes the ere ho n i ship 
so fast th it the ship will rise in the 
w ite sixty in hes an hour 

At B iltimore an electric unloadex 


tilts a box car full of grain and 
empties it in hve minutes The 
same work used to keep a swarm 
of shovelers busy for nearly an 
hour 

I he American workman who has 
a shoit workday is the highest 
paid in the world and his labor is 
the most efficient Tor he directs 
the labor of electricity and electric¬ 
ity works for a few cents an hour 


GENERAL ELECTRIC 













Cold Lights of the Sea Marconi was right 

By Dr. Daoid Starr Jordan HAY FEVER—ITS CURE 
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A NOTHER Message to Gar a —the log 
l of the International fleet that trekked 
a rot** the Mesopotamian wastes at the call 
f the Pers an government 
Whenfam ne threatened Teheran the cap 
tal last w nter the Persian admin Stratton 
ordered ts first ten heavy duty trucks from 
the lntemat onal Harvester organisation 
Har ester world service placed the fleet at 
the nearest port on the Mediterranean Sea 
Be rut n Syr a ahead of other trucks or 
dered from Europe 

Then began the test of truck qual ty a 
tr p of 1350 m les across trackless desert and 
over snow bound mounta ns On February 2 
the avalcadesetout The trucks chauffeured 
byFnglsh French Ital an Synan Arabian 
and Druse were laden with food and fuel and 
w th tons of cement for the British at Bag 
dad and they were accompanied by an escort 
of irmored cars of the Bnt sh A r Forces 


Twenty a x days were consumed between 
Beirut and Ba g da d every truck axle deep in 
mud and sand practically every mile of the 
way Bagdad ancient city of romance gave 
the travelers a dinner in their honor and a 
night of rest and transferred them from des¬ 
ert to mountain going Motor fuel for the 
Persian government and wheat took the 
place of cement for cargo The cavalcade 
forged on both night and day and entered 
Teheran the seventh day after Bagdad 
The entire fleet was in the pink of condi 
lion and every truck of the ten on the mom 
ng of arrival went out to Kasvin a hundred 
miles away and began bringing back great 
loads of the precious wheat. 

The Persian government impressed by 
the stamina of Internet onal Trucks im 
med atcly ordered twenty more of them 
and these have since duplicated the travel 
history of the first fleet. 



on Uw ud tk Spec D U ery Speed Trucks tm end k eney-DntyTmck engine 

to Mato C h « egm remen end k McCam ckrDeer l ng arf—nal T ector e nmd 

d gem ampn Te e med rncktervic gawigart— OWoncfco* * ho Unked Sa a toi end 7 ■ TonoSo 

WriM e m p U ne deeer pdee har on i 

International Harvester Company 
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Every Bite Sends Jarring Vibrations 
Thru the Bearings on This Loader 


D OWN In the depths of the earth where 
the loader shown above is aiding a 
modem skyscraper gain its foothold, or on 
the intricate compass which guides the ocean 
greyhound as if by an invisible hand, fflDSIF 
marked antifriction bearings keep equipment 
going continuously and guard against costly 
bearing failures. 

Into every SBE5S0F anti-friction bearing is 


built the stamina and endurance which fore¬ 
shadows long-life service, even under the 
most arduous conditions. Wear is a negli¬ 
gible factor, thereby assuring the maintenance 
of precision clearances without the necessity 
of adjustments. It is these qualities which have 
made them first choice the world over where 
friction’s costly toll must be slashed without 
sacrificing reliability. 


fflCSIF INDUSTRIES, INCORPORATED 

165 Broadway, Naw York City 




\ wiKte a parmlaakm. Tha vat of SetentJOa AmrrtM mrUfm at aoteMfeat fn 
- --- United Kate Patent 0 to 
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A telephone rorJ—ewt enugy A ill trau J 
ampler make up S Ik strung fcbnJ otto* 
erproofi * mpm /r— nvtr the v tal nner 
/ nj in l tl t It fins as human katrs 



L OOK at the cord wluth leads from 
j >our telephone You d never sus¬ 
pect that it has seven separate protective 
cove] ings 

For all the world like Dickens famous 
coathmin who, we are told, wore as 
many clothes as possible —protection 
against rough weatner 


So this telephone cord is m&ftturc-proof 
and hard knock proof 1 hat jact An t so 
lmj ortant as is the fact that just such 
care as this i» applied in making every 
Western fclectnc product—whether it be 
a small telephone cord or a year s out¬ 
put of 35 billion feet of insulated wires 
in cable 


estem Electric 
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BI l!FF 

T HERE is no man living today who 
knows all, or even an appreciable 
part, of science One man can learn 
one branch of science fairly well, some 
sub-phase of that branch very well or 
nearly the whole field of science in a 
suprrficml manner 

Today, frank admission of ignorance 
concerning a given matter in science is 
no disgrace The great Loeb, biologist 
of world fame, while teaching a class 
in embryology early in his career, was 
asked a question His reply was, “My 
dear young lady, 1 cannot answer your 
question, because I have not yet read 
that chapter of the textbook myself, but 
if you will come to me tomorrow, 1 
shall then have read it, and I may be 
able to answer you ” 

Yet lx>cb was one of the world’s 
greatest scientists. He wasn’t afraid to 
say, “I don’t know ” 

FAKLRS 

H AVE you hud your radium today 9 
This seems to be the thought that 
many drug and “health water” manu¬ 
facturers arc trying to put over The 
amount of radium contained in the 
various substances that are being vended 
as having curative properties due to 
their radium content has been investi¬ 
gated by the Bureau of Chemistry of 
the United Slat«s Department of Agri¬ 
culture. The findings have been that 
only 5 percent of the products analyzed 
contain radium 

Even though many of the medical 
products that are advertised to contain 
radium do not have such material in 
their make up, a warning should be 
sounded against the use, by the inexperi¬ 
enced person, of any curative medium 
that dors contain radium 
“Radium in active dosage,” says the 
Department of Agrieulture, “Is potent 
for harm as well as for good and 
should be administered with caution ” 

BIRDS 

W HERE do the rhimney swifts go in 
the winter' Nobody knows—yet 
Until comparatively recently it was 
thought that these strong flying birds 
buried themselves in the mud on the 
Gulf of Mixico Now the theory is that 
they migrate a< ross the Gulf of Mexico 
and winter in the ram forests of Brazil 
Back in the days when investigation 
and heresy were synonymous, thr wise 
men would have reasoned it out and 
arrived at a wholly logical, but incor 
red, answer. Today wi do things dif¬ 
ferently The Bureau of Biological Sur¬ 
vey is trapping more than 25,000 of the 
birds, putting identification lags on 
them and letting them go again in an. 
effort to trace their movements 


DEVOTION 

F \ this month's Issue Professor Cock¬ 
erell emphasizes the fact that every¬ 
one everywhere is eager to do a good 
turn for science* Often we have had 
occasion to note the same sort of enthu¬ 
siasm, More than a year ago, in our 
issue of April, 1925, we broadcast an 
appeal for help in finding the lost fos¬ 
sil jawbone of a prehistoric man Hus 
had already been found seventy years 
ago, and lost again, possibly in some 
obscure corner of America A reply 
came from one of our readers, Mr W. 
F. Ollis of Mobile, Alabama, stating 
that the former owner of the fossil, a 
physician who died some years ago in 
New Orleans, was his untie 

At our request Mr Ollis journeyed 
to New Orleans, searched diligently for 
the scattered effects of his deceased 
uncle, visited places he had lived, the 
hospital where he died and the Tulane 
University Museum to which it was 
thought the doctor's scientific effects 
might have been sent Through his 
instrumentality the city of New Orleans 
was ransacked 

The invaluable fossil was not found. 
It may be elsewhere 
But Mr Ollis did his best, tramping 
over a great city in a torrid month. 
He journeyed in the name of science 

EFFICIFNCY 

T HE fact has been determined by 
the Secretary of Agriculture that 
the contagious, communicable disease 
known as foot-and-mouth disease has 
been eradicated from and does not now 
exist in the United States ” 

Such is the opening paragraph of 
Secretary Jardme’s order revoking a 
quarantine affecting certain areas in the 
State of California since February 23, 
1924. 

It is a good, clean-cut job of applied 
science; the Scientific American con 
gratulatex the men in the department 
for their efficiency 

PROGRESS 

T HE AnUnoe did not go down in 
vain. 

Foundering at sea, the steamship 
AnUnoe sent out an SOS call. The 
radio on the Rooseveli picked np the 
message and started for the stricken 
vessel. The latitude and longitude 
given in the call for help were wrong 
and the Roosevelt found itself a hun 
dred miles out of the way. There was 
a radio compass aboard, however, and 
with its aid the storm-stricken vessel 
was found and the rmoue completed. 

Now the Bureau of Navigation re¬ 
ports that die radio compass, or direc¬ 
tion finder for ships, has been installed 
off tw en t y-three vessels. 


In This Issue 

Fish That Gerry Flashlights 

Down m the cool depths of the sea there is no light—only 
inky, perpetual night Yet fishes manage to live there and 
capture tncir prey. How? Hey carry headlight* Science 
has learned some Interesting things about these headlights. 
Commencing on page 247 some of them are told 

Bow Did They Raise the S-51? 

What were the facts 9 Couched in accurate engineering lan¬ 
guage by a naval engineer, this romantic struggle with the 
elements is narrated on page 257 by Lieu tenant-Commander 
Edward Ellsberg. How be comes to know the facts is simple 
—be was in command of the job! 

Are We Still in the Clad *I Period? 

Nobody knows u Come back in 100,000 years and find out M — 
this is the best answer science can offer The ice cap that 
covered continents long ago may return This is one of the 
legitimate sensations of science Few that have not read the 
article on page 272 are likely to realize how many glacial 
periods this ancient earth of ours has already experienced, 

Man and the Insects at War 

An all-devouring beetle threatens to spread across America 
Pending the discovery of a way to cope with it, government 
experts are penning it within the area of a few Mates How 
long can they keep it there? Will any of thr eleven bugs 
that have been imported to prey on it be able to exterminate 
it 9 On page 276 the remarkable account of this new insect 
war is presented. 

MORE THAN 200 PICTURES 

Complete table of contents wtll be fntuid on page 3J9 


For Next Month 

How Long Has Man Been in America?—A Controversy 
In the issue of July a noted scientist. Dr Ales Hrdhrku, 
denied that the Indian had been in America long. But other 
scientists say otherwise—man was here when thr glaciers wrre 
here, and perhaps before that. Next month wr shall publish 
a rejoinder to the article which appeared in the July issue. 


t article which appeared in the July issue. 


"Tinmlad Suicide Skips* 

Thus does a noted naval critic characterllzc the new Washing¬ 
ton Treaty cruisers that every nation is now building Costing 
$10,000,000 apiecr, he says they are simply speed machines, 
vulnerable to a degree unprecedented What shall we do 
about it 9 The next issue offers a solution 

Radio 1926-27 Fashions 

New radio styles which will be in vogue thiw winter will be 
described ana illustrated m the November issue Tin article 
will include helpful information for broadcast listeners regard 
ing battery eliminators and the possibilities of future develop¬ 
ment of current supply devices which dispense with batteries 

Other articles on Navy Signaling, The Movement of Your 
Eyes When Reading, A Monster Storm Sewer, The Most 
Powerful Machine on Earth, Insect Classifications, Mortali¬ 
ties; Conservation; Radio, Astronomv 

MORE THAN 200 PICTURES 

M if Them is one best way to keep in touch with 
I the lenders b the world’s pr o g ram—by coo- 
j sistendy feeding the Scientific American* 

$4*00 brings the Scientific American 
to yam for one whole year 






244 


SCIENTIFIC AMERICAN 


Ocroan, 1926 



Five distinct savings made by Jones Willamette 

mine car wheel bearings 



OIL TIGHT 
LESS FRICTION 
LASTS LONGER 

Action ofdbaft MMudoIr ttm 
wJdwhmetfn pokoof pic 
mm load mad friction. Mm 
lahrirwina -nc long UfoBaar 
ioi i imuilciriT nn —>*d nil rn ; 


Jones-Willamette mine car bearings have been tested for more 
than two yean in the hardest kind of actual use. During this 
time the following economies have been fully demonstrated: 


OIL ECONOMY—Th. JonM-WlIUiMtt. 
bearing qm approximately one-tenth the 
oil conjoined by other type* of bearings, 
tUnplybykmpinsthdoil b*aft*rUUp*ttn. 

REDUCED WEAR—Continuous use for 
two and a half years showed no appreciable 
wear on axle and very alight wear on bush¬ 
ing. Perfect wheel a lignm ent is the reenlt 
no sharp flanges and no cutting of track*. 

POWER SAVING—Testa on mine can 
show that substantially less tractive force 
Is required. This is an important pow er 
saving, both in operating mine trains and 
in shifting mine cars by hand. 


LABOR SAVING—Instead of constant 
wasteful oiling at the mine mouth* can 
equ ip ped with Jones-WUlamette bearings 
require oiling only once every she or eight 
weeks. The ex pense of sanding and of 
cleaning oil from tracks and mlaa sense- 
tniea is 

REDUCED DEPRECIATION — Jonae- 
WUUmette e qui pped mine cars can be ran 
ov er w a ter and muck co v ered tracks with- 
out sand* grit and water getting into the 
bearings. 

These bearings Jump ike oil to and kmp 
e v ery th ing rise out. 


Wheels and bearings are also manufactured for all types of industrial cars and trucks. 
They give chase same economies. Write for information regarding JooewWlllamrtte 
bearings, now available in both standard and special types for every in d u s tri al use. 

Willamette Iron &. Steel Works, Portland, Oregon 

Monadnock Bldg^ 8en Francisco L. C. Smith Bldg* Seattle 


Distributor** A few good 
an sdll available. Write 


“ (Jones) o 

Willamette 

V A CUUM CIRCULATION 

Bearings 






Sawtore Gugfadmo Marconi, the Prophet of Short-Wave Radio Tranamnnon 


To this well known scientist must go the lion’s share of the credit for the commercial develop- 
ment of communication by radio Born in 1874, he wiu only 27 years of nge when he devised 
Ine radio apparatus that successfully transmitted the first signal across the Atlantic, without wires. 
Before that, in 1099, Marconi succeeded in spanning the Knglish Channel by radio, or wireless, as it 
was then popularly termed. From that time on, progress was spectacular Shipping interests speed 
llyadopted the new form of rapid conun umcation and the science grew apace In 1922, Marrom 
predicted that, in the near future, the short wavelengths l>eIow 100 meters would be found of great 
value After only four years, the prophecy has already bet n realized, as is evidenced by the fact 
that amateur and commercial radio stations are transmitting to the antipodes and beyond, with n 
very small amount of power The next development that Marconi will annoumr i* ronjf* lural 
and it will undoubtedly be seized upon with alacrity and subjected to tests by all interest'd parties. 
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The Head of Tut-Ankli-Amen, with Its Final Wrappings Removed 


The nrlual mummified body of Tut ankh amen has at last been revealed 
Difficulty was ■ \]n ru nt od in dealing with the mummy for it was in a very 
poor state of pre*er\ation The am lent emhaliner* did their l>e*t f but the 
Egyptian burial custom more or Uss defeated them Unguents used in the 
final consecration of thi body destroyed the fabric with which the body 
was wrapped and also caused tlu mummy to adhere to the coffin Being 


of a fatly matter—resin and perhaps wood pitch—the unguents decom¬ 
posed in the course of centuries, and therefore the scientific unwrapping 
which had been hoped for could not be carried out Tut-anUwunen’s 
resemblance to Akh-en-alen, his father-in-law, is particularly striking and 
the Illustrated London Ne^ps suggests that he may have been a son of 
Akh-en-aten by a wife of one of the less official weddings of that ruler. 
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FISHES THAT CARRY THEIR OWN SOURCES OF LIU IT WITH THEM 

1 Micro urns baud! G and B, from Massachusetts Bay 2 Coolurhyncu csrminatua 6 and B-, near Martha's Vwyurd I MiTacnsirun nigrr A\rei, a small lantern fish 
from Goorgd ’« Bank, Newfoundland* 4 Malacoateui chorutodactylus Vodlant, a split fingered lantern fish from the eastern Atlantic, with very minute luminous spots 


Cold Lights of the Sea 

Fislies Which Inhabit Great Depths Carry Their Own Lanterns 


T has long been inferred, and for many 
years positively known, that the depths 
of the sea are cold and dark We were 
I not sure whether or not they were in¬ 
habited by any form of life Poets 
have assured us that in these regions “sweet flowers 
are springing, no mortal can see” but botanists 
have never favored this view, ond for generations 
naturalists believed that we should never And out 
the truth But in the last centurY the explorations 
of the great dredging steamers the Challenger, the 
Albatross, the Travadleur and the Talisman with 
the fleet of Pnnce Albert of Monaco, gave us com¬ 
plete and accurate knowledge of the life m the 
“somber retreats of the ocean " 

These explorations have brought to light the fact 
that Ashes occur at all depths, even down to four 
or five miles below the level of the ocean The 
fishes of the surface, m the open sea, are all metallic 
blue above, colored like the sea itself, as a defense 
against predatory birds who sttack from above At 
the same time they are silvery white beneath, in¬ 
visible to enemies below, to whom they appear to 
be colored like the sky 

Their Light Has No Heat 

The great majority of fishes live in shallow 
waters, near shore, around rocks or along sandy 
beaches where they swim in the shallow surf, seldom 
wandering far from home. Shore fishes are van 
ously colored, some silvery, and some with pro¬ 
tective markings of one kind or another which an* 
very effective in hiding the fish that beer them Be¬ 
sides these, multitudes of little fishes with colors 
so bright as fairly to be termed defiant swarm around 
coral reefs in the tropics. These gaudy creatures 
are swift as chain lightning, and seem to need no 
protection as they find their way instinctively into 
all the crevices in the reef. 

Further down In the open sea at about the depth 
of the red sea-weed, we find fishes largely plain 
red, which color usually replaces the yellows, 
greens, and blues of the rock fishes of the reefs 
Beyond the depth of a few hundred feet, the reds 
give way to dark purplish and then to inky black. 
We now know that black is the Invariable color of 


By David Starr Jordan 
Chancellor Emeritus, Inland Stanford Jr University 

oil fishes from about a thousand feet down to five 
miles, the greatest depth reached by the beam trawl, 
the present method of deep-sea angling 

The first fish from the black depths was taken m 
1810, off Messina, by Constantine Hnfincsque It 
was a little black creature with lug eyes Its body 
was marked with many round while spots, whuli 
were luminous in life, although its discoverer did not 
know iL He gave it the name of Myctophum . sup¬ 
posed to mean night light (hence by some changed 
into Nyctophos , a good name but not the one in¬ 
tended, for it was not suspeUed of any relation to 
light, save in Us black color). 

Later collectors have dredged more than a hun¬ 
dred different species of the type of Myrtapkum 
We have found that they swarm in almost all seas 



FISHES THAI *1MI 

There fishes carry luminous glands above them When 
smaller fish nibble the bait they are engulfed / Boro- 
phryoe ipogon Began* 2 Llnophrym* msrrodon Regan. 
5. Uoopkryna poly pagan Regan 


and at great dipths, hut unlike most of their kind 
they are sometimes caught by storms and thus 
raised lo tin nurface Thrv are called “lantern 
hshes,’* because as we now know, all these round 
white spots shine in the dark The light they give 
out has no heal and so I have called them “the cold 
lights of the sea'* All of them have very large 
eye* and they find their way in the dark by the 
aid of the lanti ms they carry In all cases these 
lanterns arc many, and are variously placed in the 
different specie* They are usually ranged in broken 
rows along the sides of the head and body In two 
species those in front arc enlarged to cover the whole 
front, like the head lights of an engine 

The luminous spots are known technically as 
photophores (light bearers) In most cases among 
the lantern bearers they are small and round, about 
the size of pin heads, either raised above tbe skin 
or sunk into it They are sometimes simple, plain 
shining spots ringed with black pigment. More 
often eac h < ontuins u bright reflector, in which case, 
when they arc brought up in a dredge, they “shine 
like little stars of the sea ” Sometimes each spol 
is divided by a little cross partition, their form then 
being comparable lo the Greek letter Theta ( e ) 
Most of the substance of the luminous organ u 
granular, excreting slime, which too may be more 
or less luminous While this light is produced by 
oxidation thirc is no evidence that any heat what¬ 
ever is developed in connection with it 

Light Not Due to Bacteria 

Many of the phenomena known as phosphores¬ 
cence, as that of dctaving wood, (known in the 
eastern states as “foxfire”) and that of decaying 
fish (“a mackerel in the sun”) are said to be due 
lo (he preseme of luminous bacteria But with the 
photophores of fishes this is not the case The more 
life m the fish, the more light is given out Recent 
htudents sa> that all animal light is dm to two sub¬ 
stances, Luuferin and Luciferase The first M a 
fuel, the second a sort of ferment nnr^.irv in the 
oxidi/mg or burning of the fuel Hut such com¬ 
bustion produces cold light, with liltli or none of 
Ha energy sidetmrked as heat wave* It is hoped 
that through the study of Luuferase, *ome wa) ina 
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HMIFb THAT bWIM IN Till DH^HS Oh THE SFA FAR BELOW THh THOUSAND FOOT LEVEL TO WHICH DAYLIGHT PENETRATES 

1 Is aims In* I * Quay and l aimiri tfu fir rn light sharklet a ten r r penes found in the open tea The whole belly thine* u\ih fiteen light (Droning by Stanley C Ball) 

2 Flm [ trr 4 1 jr f r J nlan an l Stvd r tie htntnfi or loafer t hat hie t from bagamt Bay Misaki Japan taken in I t i00 fatkn n on a hook and a half mile line The sides of the 

bally ait lun tnous I Ipn m murru>i f 11 th i fr m the West Indie j The eyes and forehead are united in one luminous plan t Batin la i r ipirana 6 and B of Santa Crus Island 

9 nr Indies It it not luminous AU of the illustrations on this and the preceding page are from ont quartsr to ont half life site 


be found f i producing it artificially and from it 
white cold light 

There Knm to he nothing in common between 
the light organ* of fishes and those of fin flu s and 
other insects which possess luminous organs It is 
also evident that the five types of phosphorcM rnt 
structures found among fishes are derived indtpen 
denlly, through the agency of u common need and 
not from common heredity They appear in dif 
ferrat groups of fishes apparently not related to 
one another and each group develops its own par 
Ucular structure 

Another type of lantern, quite different in strut 
Urns as well as in purpose is found in the bait offered 
by a few kinds of deep sea anglers, known as sea 
devils and fishing frogs In these fishes the first 
dorsal spine is elongated and turnrd forward its 
tip provided with n fringe of tentacles In the 
center of this bait is «om< sort of a luminous gland 
These are turned forward over the big mouth and 
the little fishes which nibble at them are suddenly 
engulfed 

A third tvpe of luminous organs was lately found 
by Mr F M Hukling in a species of grenadier 
{Malacotephalus ten u) This deep sea fish was 
examined in life in the deep sea off the continental 
run, between Ireland and Morocco 1 where the sub 
merged edge of the continent begins to plunge rap 
idly down to the depths of the Atlantic Ocean ’ 



BACTUtlA WOHk FOIl TINS! MSHFS 
Some dtcp-sia fishes have tur ots spots due to light pro 
(facing butrna l An nul is jilidrau A inn from th* 
tropical Pacific The tract un ler /Ac er n tAini ig uhue in 
the l ve fish J Aethopr rs rffulpjs Go i aid B an from 
Gulf Stream Calf of Mexico About one half natural sue 


The belt u frequmted by the beam trawleis which 
scrape up from the depths many edible fishes un 
known to the public at largo The fish studied by 
Mr Hickling belongs to the large group called 
grenadiers or “rat tails” ( Uacrouridrr) The front 
of these fishes is impressive, looking like a high 
brow cod fish, the tail is long, slim and rough like 
the tail of a rat It m easy to see the ongin of cat h 
of the common names 

While many deep sea fishes carry lanterns none 
had heen reported before among the grenadiers The 
one in question has light organs quite different from 
any found in onv other group The fish is about a 
foot and a hilf long and it lives at an enormous 
depth Its lantern is a large gland lying in the 
fckm of the belly One gland is on each side of i 
littlo scaleless palrh Trom this gland under pres 
sure of any sort, a slimy luminous secretion is 
poured out in abundance Everything become* 
smeared with it, the fish itself, the net of the trawl 
the surface of the deck and the hands of the fisher 
men glow with a blue light If a live fish i* 
thrown back into the sea the luminous slime makes 
a glowing disk of light as large as a «oup plate 
behind which the creature disappears By the light 
of a solution of this slime m water one could read 
a newspaper or read the hands of a watch " 

Piscatorial Songsters 

In a fourth group, composed of a few deep sea 
fi'hcs of the tropiib known as Anomalopidtr large 
luminous blotches are deveh ped on the sides of the 
head It has been shown that these patches are in 
fested with light producing bacteria, like indescnb 
ably minute fireflies 

bull another and very different type of photo 
phore is found in the small group (Ponchtkys) 
known in California as * singing fishes” and as “mid 
slupsman," the latter from a group of shining spots 
at ranged like buttons along its breast and belly 
Tbi name “singing fish” tomes from its crowding 
the air from one part to another of the swim blad 
der making a qua\rnng noise as near singing as 
a fish can i ome Each of the photophorr* is spher 
ual shining white, ind each is made up of four 
paits the h ns, the gland, the reflector and the pig 
ment Ponchtkys belongs to the toad fish family 
and most of the specie* lt\e in shallow water It 
has not the same need of artificial light which is 
felt h) the regular lantern fishes But while the 
California anil Texas species live in shallow water 
and are not black, but brown in color, with flesh 
and naked skin of firm texture, there is another 
species of the same group found off the coast of 


Panama in furlv deep water This species is darker 
in color, of softer substance and can perhaps make 
better use of its privileges than our "singing fish” 

Under ordinary conditions the light of Ponchtkys 
does not appear at all, but it becomes very bright 
under stimulation of ammonia or by a strong cur 
lent of electricity, although even this seems only 
^lightly effective in examples drawn from deeper 
water In this as probably in all coses, we have 
some degree of oxidation burning as a cold fire in 
the mucous fluids 

A fifth and very different type of luminosity oc 
curs in several shark lets in the deep seas In these 
the whole belly is faintly luminous, shining with a 
diffuse fereen light One of thev* creatures, about a 
foot long and jet black, (Efmopterui lucifer) was 
once brought up from a great depth in Sagami Bay 
Jupan A drawing of this spenes was later made 
it night, by its own light from a living example 
by a Russian naturalist, Prter Schmidt, at Misaki 
The same diffusion of green light has been noticed 
in other small deep water sharks, especially in the 
little known genu*, histxus No light producing 
si rut tuns have, however, been discovered 

The whole range of phenomena of cold light un 
der the sea is a very interesting one, and it still offers 
room for much further investigation as does also 
the kindred one of * torpedo” fishes, which yield 
vigorous electrical shocks 



SOME SING SOME GO FISHING 
I Ponchthvs pormuMlmtH Cutter and Vahenncnnrs the 
Mexican singing fish from the Gulf of Mexico It u smaller 
than the Californian singing fish but has larger tooth 2 
Himuitolophus groenlsMiou Reinhardt tha Greenland sm 
devU Phen turned forward, the luminous tentacles act as Mr 
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THE EFFECTS OF TWO INCH HAILSTONES 
The Public Conservatory at Allegheny, Pennsylvania after the storm of May 20 1893 
ui uhiek many A mistimes were from l\h to Vh uicheu m diameter The hail lasted 
only five minutes but brofe thousands of dollars worth of glass The ground nos 
pitted i fA holes for weeks after 


A NEW HAZARD OF THF HAILSTORM 
Th i pteta t thou i how a few thousand autom biles looked after the tremendous 
hailstonn in Dallas Texas on May 10 1126 uhich di l lmage in that rtty estimated 
t 2 000 000 dMars Roofs of street ears u re sin ilarly punctured and many life and 
shwgl roofs of houses t ere urcckrl 




A CORN MUD DIVASTAIM) BY HAH 
In an average year standing com m this country n damaged 
by had to the extent of nearly 14 OOOJXtO dollars No non 
der hailstorm insurance has become popular in Uu corn belt! 


CARNERFD FROM A KANSAS UAILSrORM 
The question asked after a s irr hailstorm ts 
flow big were the hailstones 7 Th stoi rr irked 
1 in the above picture was IV/j i h s in arcum 
ferente, greatest diameter about ft inch t Much 
larger hailstones hate bten re/ rted bit they 
probably resulted from the melt \g together of 
several stones lying closely par/ri on th ground 
Nad sometimes jails in asnnt hing quantities 
The day after the great Baltiriore hailstorm of 
May 24 1925, a flut of U) truel s and uago it mi 
required to remove the hugi drifts fn i the 
strtets Half stones hate been tnoun to jirrrc a 
pane of glass with a holt Itk that of a bullet 
without cracking the glass an l af > to bury tl n 
stives a foot and a half d p 11 the grot l 



WORSf THAN THE BOI L WEEVIL 
r otton tripp l of all its leaves by a hailstorm The annual 
l 1 1 loss of this crop u m r than 000 000 totlar* In the 
northeastern stat s tobacco u a sp a tl suff rer from had 


The Direful Scourge Called "Hail’ 


What is hail? The answer to this question is not quite so easy as you 
might suppose, and differences of opinion on the subject have led to much 
confusion Beside* snow, three distinct kinds of icy paitides fall from 
the sky One consists of little lumps of clear ice, which the U S Weather 
Bureau calls “sleet,” Another take* the form of miniature snowballs, 
about the aim of coarse shot This is called “graupel" Both sleet and 
graupel fall only in cold weather True hail is a by product of thunder 
storms It consists of icy lumps ranging from the size of small peas up 
to and exceeding that of big oranges The lump* assume a great variety 
of shapes A typical hailstone has a snowy renter, surrounded by from 
one to a dosen or more costs of alternately clear and *nowy ice, arranged 


like th« skins of an onion Hail bring an attendant of thunderstorms, is 
( nmnon in warm weather but it occurs alv> with the rare thunder 
storms ot the cold season and of the polar regions Hail is one of the 
most destructive of atmospheric agencies doing damage estimated to aver 
agt more than 200 000 000 dollars a >ear throughout the world The 
grr itest losses are borne by fidd crops In Europe, vineyards suffer heavily 
and everywhere the glass roof* of greenhouses are favorite target* of hail 
stone" For some reason that has never been *alisfadonly explained human 
beings are seldom killed or badly injured by hailstone* Mu*l of the 
fatalities thus far recorded occurred m India, and were confined to a few 
storms of extraordinary seventy, such as are seldom cx|wnemed elsewhere 





















260 


SCIENTIFIC AMERICAN 



iuiuum* oft the Bimau op Standards Dr Hml» Sibtirranevn Laboratory Is Under the Long Buldikg Near the Liplr Right hand Comm 


The Wonder of the Commonplace 

". . Tongues in Trees, Books in the Running Brooks, Sermons in Stones . . ” A* You Uke it 

By Dr Paul R Heyl 

Phym ist l niial Slat a Bureau tf Standards 


CANNOT tell you how much I have 
enjoyed (hw visit, nuid a lady, one of 
a party of victors who had bern diown 
through the laboratories of the Bureau 
of Standards 4 And now to think of 
going back to the commonplace things of life 1 You 
are fortunate people here And yet ’ die added n 
flectively, **I suppose that you are so accustomed to 
all these wonderful thing* that you regard them 
very much as you would—well a falling Mone” 

For the honor of the craft it was my impulse to 
deny this, but something slopped me and the tram 
of thought started by her laM remark continued lonj, 
aftrr the visitor* had fcont* Were we or were wt not 
guilty as charged 7 And vet is it not true that if we 
do not regard all these wonderful things in the 
same light as a nit rc tallin* si one at least wc ought 
to do so 7 NiSt that we should allow oureehet to be 
come jjlane irrop n^iw to the flickering glow of the 
vacuum tube or cold to the Moiy told by the spectro 
scope, hut rather thit should be equally sensitive 
to the wonder of tin i mm mplar i 

The Fort as a Scientist 
Then is nothing in ill Nitim more wonderful 
than anvtlnng el** when wc st >p to think all ut it 
For not even the most trivial happening can we as 
yet give nn ultimati (xplanalim It is true that 
then are mmv things which we hive com* to icgard 
as commonplace 1 it the v have lost for us their real 
wonder only ly tu m of familiarity, for familiar 
ily like slowly M>uhn r dust gradually masks every 
thing under a umf rui uninteresting gray The 
child has the advant t r < f u« ind we may well envy 
him for to him cver\tlm r is w mderful because 
everything is new Iveiy enc f us in infancy has 
had the c orn»t point of vi< w an 1 if w ith advanc ing 
years wc hive lost it the fault is n ( in our stars 
but in nil solves that we *rt underling 

Published }y rraliwlo f Ihr Plrrclor of ihr N ll n*l HuiiiU 
pf Manrfand' f thn t 8 Deiartmt.it of t ni r 


There have betn those who have not lost it 
Newton did not, as the story of the falling apple 
bears witness Agas«M retained to his latest years 
the fresh wonder of the child at the simplest phe 
nomena of inimated Nature lennyson, although 
not professedly a scientific man showed us that the 



DR PAU K HFVI 

!>r fit \l it rmttgfung tk* earth at the Bureau of Standards 


scientist and the poet are blood brothers when he 
said of the flower in the crannied wall 

4 If I c onld understand 

What you are root and ill and all in all 
I should know what (»od and what man is ’ 

Tiue wc are not all Newtons or Tennysons Far 
from it some of us have even sunk so low as to 
Mnar at the telephone, and are beginning to be a 
bit impatient with the radio Yet every one of us 
can do much toward throwing off the benumbing 
influence of familiarity We were none of ua bom 
without the capacity to wonder, and this great gift 


cannot yet be wholly dead in anyone who thinks it 
worth his while to read the pages of the Scientific 
Ami ncan It has been well said that the remedy for 
the ills of democracy is more democracy, and the 
most potent antidote for the effects of familiarity is 
a more intimate acquaintance with the real nature of 
commonplace things 

Our lady visitor doubtless mentioned the falling 
stone at random, yet by the most careful thought she 
could hardly have done belter, for, as we shall see, 
a falling stone is full of interest from every possible 
aspect The shape of its path is wonderful, the 
speed with which it moves in this path is, if possible, 
still more wonderful, and oven deprived of its mo 
tion and lying inert upon the ground it is still full of 
interest to those who can understand the language 
which it speaks 

And here, I think, lies the great difficulty As the 
traveler unacquainted with the speech of a strange 
country is at the mercy of the unscrupulous, so our 
inability to understand the tongue of the trees, the 
language of the brooks and of the stones is perhaps 
the greatest ally of familiarity in its insidious efforts 
to close our eyes to the wonders that surround us, 
but the dust of familiarity disappears under the 
breath of the interpreter 

The Phenomenon of i Failing Stone 

At first glance it may seem the height of absurdity 
to invite comparison between the most magnificent 
spectacle in the heavens—the rings of Saturn, and 
the behavior of a stone thrown from the hand, yet a 
little consideration will show us that the two are es 
•enDaily one in nature, equal in wonder and mystery 

The classic investigations of Kreler at the Alle 
gheny Observatory have shown that the rings of 
Saturn consist of a collection of myriads of small 
bodies (we may fairly call them stones), each dr 
ding around Saturn in its proper orbit, millions of 
tiny satellites, each in its path obeying the same law 
of gravitation that prevails at the earth’s surface and 
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Cornua tha action of • atone after It leaves the hand 
that throws it 

A atone thrown upward at any angle describe* a 
curved path and returns to the earth The men fact 
of this return is a wonderful thing, allhough we do 
not usually make aa much of it as we do of the re 
turn of a boomerang As a matter of fact, we know 
a good deal more about the reason for the return of 
a boomerang than we do about that for the return 
of a atone, for the ultimate nature of gravitation no 
man knows—not even Einstein 

The shape of the curved path of the stone is also 
full of interest Making allowance for air friction, 
it u i portion of a large ellipse about the earth's 
center. 

If we were to fire a bullet horizontally from the 
peak of a high mountain, it would not go very for 
before reaching the earth by a curved path which is 
also a portion of a large ellipse The greater the in 
itial speed of the bullet the farther it will travel be* 



fore striking the earth, in other words the wider 
(and shorter) the ellipse will be If it were possible 
to give the bullet an initial speed of five miles p< r 
second and to eliminate air friction, the bullet would 
clear the earth in it* fall, and continue to revolve 
around it forever, the ellipse having widened and 
shortened to a circle The earth would thus have 
acquired a tiny new satellite W ilh a plentiful sup 
ply of ammunition we might thus male for the 
earth a ring system remotely resembling that of 
Saturn 

Mysterious and wonderful as the action of gravi 
taoon-may be iu the heavens, it is no whit less won 
derful in Ua action on the pebble which we toss 
carelessly from our fingers, and the action of gravi 
tation at close quarters should, if anything, be ihe 
more interesting because U is here available for study 
and measurement by the searching processes of the 
laboratory 

Here again we see the baneful effects of familiar 
ity The Bureau of Standards possesses a model of 
the Boys gravitation apparatus, by which the attrac 
tion of a five pound mass upon a smaller mass of 
about an ounce can be made visible by the motion 1 of 
a spot of light across a scale Visitors will climb 
two flights of stairs to see this model, raising their 


own weight more or less laboriously against the 
earth's attraction, and think nothing of n, yet tho 
action of the gravitational model never fails to evoke 
expressions of wonder 

Not only is the mere shape < f the path followed 
by a falling Mono wonderful but its speed in this 
path has attracted the attention and serious study of 
many careful observers It ib a curious fact th it 
(allowing again for air friction) ill bodies with ut 


“Let Down Your Bucket Where 
You Are” 

How imtmcthrcly do most of us turn, 
when wo soak romance, to places far 
afield, f or g et t in g that what we seek may 
he already beneath our unobservmg eyes, 
clothed m the everyday disguise of the 
commonplace. We raise an arm—-can 
we explain that 7 Partly. When we read 
these words and "think,** has anyone ever 
explained that? Yet are not these simple, 
commonplace acts p er for m ed by each of 
us a thousand rimes daily 7 

To few scientists is it given also to be 
philosophers. Of these. Dr. Heyt is one 

The Editor 


(xrcplion f ill with equal speeds from equal heights 
The great Greek philosopher Aristotle held the 
contrary view that bodies fell with speeds propor 
tional to their weights, and supported this dot trine 
as was the custom of his day and for many centuries 
after, not by experiment, but by a subtle process of 
reasoning It seems cunous that such a statement 
should have gone unchallenged for eighteen ren 
turns when the very simple experiment of dropping 
a heavy and a light stone together would have dis 
proved it, yet we have no record of any one qucbtion 
ing the authority of Anstotle until Galileo's day 
Some of the most prcciM experimental work on 
record has been devoted to this question It is cer 



WHEN \0U 1HR0W 
Thu inner circle represent* the em 
the ellipses mre possible 


a yroNt 

7 At 1 l Aer nreir mnd 
\rbus of a n mi U 


tainly a remarkable thing that however greatly IkhI 
les may differ in every rebpc it that can be imagined 
they yil bihuve exactly alike under gTavitativi uc 
lion Bodies of all weights of all kinds, solid or 
liquid hot or cold transpun ill or opaque, good or 
bud conductois of electricity bodies of terrestrial 
or of m<none origin—one and all sink their differ 
tines in lielmvior it the cnil of gravitation 

Iwenliclh century ixptnmeiit his shown thu con 
stunc y of action to be true to the t xlent of one part 
in at l(Ubt two hundiid milli n lew laws of Na 
lure have bun studud with thi precision Hun re 
markable and exrepiional c in limy of action has 
been nude by Emslun the fiundilinn stone of his 
theory of n rav nation which (whatever may be said 
about it) is by no imuiiH lo be characterized aa com 
monplace 

Wonderful in its path wonderful in its speed, the 
blone is still wonderful when it has lost its motion 
Falling it is an object of amazement to astronomers 



and phv'iusls ind when it falls into the bands of 
the p o legists and chi it ibis the tale it t< 11a them is 
equally wonderful 

I am old * it says lo the geologist “Old pist all 
speaking You men creatures travel round the world 
to gize upon ihi tombs and temples of 1 gypt things 
of yesterday compared with the stout of winch they 
die nude, for I and my kind saw I gvpt born Wt 
ft It the hi iv) tread of tin mammoth and the hot 
breath of the sabrt toothed tiger Wi lay it the hot 
lorn of the sea in the Ap ol I i^hes Ay, before life 
was we wire in subsume like is now Changeless, 
we have walcht d the Pap ant < f I imr unchanging 
we shall set the end of that of which we have seen 
the beginning * 

1 'iin old” it says to tho chemist, "yet in )our 
hands 1 am bom into u new life of usefulness 
(hingthss for ag h 1 have waited the coming of 
the mister wh » should know how to use me All my 
treasure is heely at your service Will ym build a 
house paint a putnre nail the sea or flv the air 1 
and my kind will furnish you the maUnuls I am 
old yet ever young, for although I change my foini 
I never die** 

And to every one of ua it nay*: “Wake 1 for you 
walk in Wonderland 1 ** 
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Excellent Forest Law* 
f last the stale legislature* are pawing 
greatly needed construUive legislation 
lo stimulate the building up of the de 
nuded forest lands of the United States 
Hitherto ownrrs of cut ovrr forest lands 


have been discouraged from r< planting by the fact 
that local tax assessors were in the habit of increas¬ 
ing the taxes on lands that were replanted with trees 
Henceforth such lands are to bo taxed on the value 
of the land alone, until the trees have attained a 
growth which warrants their cutting for commercial 
purposes. Thus, under the New York law, any tract 
of five acres or mon which has been planted with 
an average of POO tret's per acre, or under-planted 
with an average of 300 trees per aero since 1921, is 
10 be taxed on the value of the land alone When, 
eventually, a cutting is made, the trees must pay a 
0 percent yield tax based on the stumpage value. 
The effect of the new law is to place forest crops 
more upon the barns of agricultural crops. Other 
stale* have passed laws which, while they differ in 
detail, are based upon the same general principles 
Tree lovers throughout the country should bend 
every effort lo get their state legislatures to take 
similar action 


Science Research at Princeton 

Princeton University is asking for an endow 
ownt for the specific purpose of strengthening and 
enlarging its work of research in the fundamental 
sofoooes. Its claims upon the liberality of the public 
have been recognized by the General Education 
Board, which, after a careful survey of the situation, 
has generously offered lo contribute one million dol¬ 
lar* to the endowment This contribution, however, 
is subject lo the condition that an additional two 
million dollars be secured by the University. The 
vaguest for this sura is made with the belief that it 
yUl appeal not only to those generous friends who 
My" already helped the University, but also to indi 
Wduals and foundations that are primarily interested 
in the furtherance of scientific research We bring 
this matter before the public under the belief that 
Princeton has a special claim upon the support of 
the public because of its unrivaled record m the 
promotion of fundamental science during the poHt 
twenty five yeurs The development of Graduate 
College, the Falnur Physical Laboratory, Guyot 
Hall, and the addition to the Faculty of a number 
of men active in research, prove that Princeton has 
taken a leading part in pure science investigation 
and training, and it should lx remembered that all 
of thia has been accomplished without any adequate 
endowment for research. 

Let us look at some of the concrete facts It was 
at Princeton that Joseph Henry develop those dis 
oovenr* which underlie all dynamo-elcttnc machin¬ 
ery and the first printing telegraph. Here, also, 
Richardson laid the foundation of the great recent 
development in Tadio and multiplex telephony It 
was at Pnnrcton that Northrup developed his indue 
lion furnace, whuh promises to revolutionise many 
processes of metallurgy and which is used in the 
manufacture of radio tubes and all high vacuum 
apparatus. At Princeton the directors of several of 
the largest astronomical observatories in this country 
were trained; here, moreover, is the leading authority 
in this country on the interpretation of stellar condi¬ 
tions in terms of modern atomic physics. 

The above facts by no means exhaust the list of 
accomplishment in fundamental physics at this 


famous University, and remembering that Secretary 
Hoover only recently warned the country that we 
were falling behind in the matter of research in the 
field of pure science, we fee] satisfied that the appeal 
of Princeton for the necessary two million dollars 
will meet with an early and generous response. 

Safety First 

It is with pardonable pride that the railroad 
officials of Creat Britain are able to announce that 
last year they earned 1,700,000,000 passengers with 
only one fatality, and that this one passenger was 
not killed outright but died from shock due to a 


The Navy Metal Dirigible 
Wa venture the prediction that the 
awarding by die Navy Department of the 
coo tract for an ex p e rim ental all-metal 
airship will be regarded, fat fata* years, 
as ooe of the most important events in the 
history of aviation. The new craft b 
purely experimental and is too small to 
be considered in the same darn as the 
Lom ringe/cs, compered with which it is 
only ono- f ow th as long and has but one- 
twelfth the gas capacity. The contract 
was awarded to the Aircraft Development 
Corporation of Detract, which is com¬ 
posed of leading a u t omobile manufac¬ 
turers. The design of the metal ship has 
been based upon very thorough and costly 
experimental work in some of the leading 
laboratories of the country. No ooe real¬ 
izes better then the designers of tins little 
ship that it would be folly to build the 
new navy dirigibles of she million feet 
capacity entirely of metaL The necessary 
data on which to base such a design is not 
available, but if, as its sponsors confi¬ 
dently expect, the small expe rim ental ship 
is a surce w, progress will be made by a 
gradual increase in stae of all successive 
ships, mtil the all-metal transatlantic 
liner is set afloat. 


poor state of health. There were two preceding 
years—1901 and 1908—when not a single passenger 
met death in au accident. 'Hie significance of this 
record is heightened by the fact that, because of the 
comparatively small size of the country, traffic is 
very dense, for it is evident that the risk of colli¬ 
sion*, whether head or rear, increases with the 
density of the traffic on any given stretch of line In 
the cable dispatch announcing this result s railway 
official is quoted as attributing the safety of travel 
"to the careful way the traffic was operated, the large 
number of safety appliances and the excellent sig¬ 
naling system ” Wo are inclined to think that on 
this, as on any railway system throughout the world, 
the most important contributory cause to safety is to 
be found in the discipline of the railway men, that 
is to say, in their strict adherence to the rules of 
operation. 

Report on Lake Denmark Disaster 

A study of (he findings of the Court of Inquiry 
that investigated the recent wiping out of the naval 
ammunition depot at Lake Denmark leaves one with 
the conviction that the Court considers the storing of 
large quantities of high explosives in the midst of a 
settled district dangerous and in the future to be 
avoided It was the writer’s privilege to visit the 


scene of the disaster. The initial explosion caused 
by a lightning stroke occurred at Temporary Maga¬ 
zine Number 8, which contained, among other 
material, some four or five hundred tons of depth- 
charges. A frw hundred feet away was Temporary 
Magazine Number 9, which contained probably over 
1,000 tons of T N T. This magazine was not set off 
by sympathetic detonation from Magazine Number 8, 
since there was an interval of a minute or so between 
the two explosions. Climbing the hillside from the 
roadway one found one’s self suddenly on the edge 
of a vast crater 300 feet long, 200 feet wide and 40 
to 50 feet deep. This hollow represented the down¬ 
ward sinking energy of the explosion and, as the 
suddenly liberated gases burst upwards and outwards 
with a velocity which has been estimated at 30,000 
feet per second, lltey compressed an enormous vol¬ 
ume of the surrounding air, which traveled at the 
velocity of sound and with gradually decreasing 
pressure, over the surrounding terrain. 

Returning to the report, we read that fragments of 
steel beams were found 5,000 feet away and that the 
detonation of these two magazines completely de¬ 
stroyed all buildings within a radius of 2,700 feet, 
As the wave of compressed air traveled over the army 
arsenal, many thousands of feet away, the wave-Uke 
action of the air on the roofs of the buildings 
crushed them in and left them lying limp, like great 
stretches of fabric, through which one could see the 
contour of the piled but unexploded contents below. 

The report recommends the establishment of two 
depots for large quantities of high explosives, located 
in remote and barren land, one within a thousand 
miles of the Pacific coast and the other in a similar 
region within the same distance of the Atlantic coast 

A Fine Record 

If the average citizen were askrd to state what 
institution contributes more than any other to our 
material prosperity the answers would vary, hut 
whoever should happen to name our railroad system 
would be close to the truth. Transportation, surely 
is the very foundation of our material wealth and 
well-being 

The war hit our railroads a staggering blow 
When tho government returned them to their owners 
the management found them to be in a deplorable 
condition The roadbed, track and equipment had 
been allowed to run down so badly that most of the 
post-war revenue was absorbed by operating ex 
pensefi. Fortunately the men at the head of our rail¬ 
roads were able, far-sighted and courageous Realiz¬ 
ing that the very first thing to do was to get the 
system back into good physical condition, instead 
of worrying about dividends they turned the earnings 
back into the properties and gradually brought them 
up to a proper standard of efficiency Today the 
tracks, Ues, bridges and structures generally, to say 
nothing of the equipment, are in as good condition 
as ever before in the history of the railroads 

How do we know this? It is proved by the fact 
that during the first six months of this year the 
average freight train hauled about 9,000 ton-miles 
every hour as compared with 7,300 ton-miles, which 
was the average performance in 1920. No finer 
record than this can be found in the whole history 
of our railroads. It is gratifying to learn, further¬ 
more, that during these six months the whole operat¬ 
ing income was nearly 500,000,000 dollars, which is 
also a record. Thu is nearly 5 p ercent on the total 
property invested. Compare this with 1920, when 
the railroads earned only % of 1 percent 
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Redetermining the Velocity of Light 

By Henry Norns Russell, PfuD L 

Professor of Astrooozny, Princeton University 

Racarch Associate of the Mu Wilson Observatory of the Carnngie Institution of Washington 


HG stars are beginning to fade in the 
earliest light of a California dawn and 
the observers at the great telescopes on 
Mt, Wilson end their last exposures, 
and close the long night's work. The 
summits of the Sierra Madre begin to stand out 
dark against the slowly brightening sky But, while 
most of the work is over, a light shines in one small 
building on a spur of the mountain, and the atten¬ 
tion of the passer-by is attracted by a strange sound 
which breaks the quiet of the early morning—a 
shrill note, rising at first in pitch and intensity, and 
then settling into a sustained scream, resembling 
that of the familiar warning siren, but more piercing. 

Hie casual visitor—were such passing at this un¬ 
crowded hour—might well be perplexed, but the 
observers of the regular staff, walking back to their 
sleeping-quarters, say only, “Michelson is having a 
good morning,’* for they know that in this unpre¬ 
tentious temporary building, the dean of American 
physicists is at work on the determination of one 
of the most fundamental constants of nature, with 
hopes of attaining accuracy far surpassing any pre¬ 
vious knowledge 

Visualizing the Tremendous Speed of Light 

The measurement of the velocity of light is noth¬ 
ing new. The world has known for generations 
that it u 186,000 miles a second—to the nearest 
round thousand. But science is never contented 
with round numbers—she desires the most precise 
determination that it is at all practicable to attain 

In Professor Michelson’s present work—which the 
writer had the pleasure of hearing explained by his 
own lips a month ago—a beam of light, reflected 
from a rapidly rotating mirror, is sent to another 
mirror at a distant station, and returns after a 
minute fraction of a second to the spinning mirror 
again, only to find that this mirror has turned in 
the interval, so that the reflected ray is not sent 
back to the source as it would be if the mirror were 
stationary, but in a different direction This rotat¬ 
ing minor method is a very powrrful one for meas¬ 
uring extremely short intervals of time. Suppose, 
for example, that the distant mirror were a mile 
away, light would travel there and back in 1/93,000 
of a second, hopelessly too short a timp, apparently, 
to measure But suppose that the mirror were turn¬ 
ing at the rate of 500 revolutions a second—a quite 
attainable speed. In this short time it would have 
turned through 1/180 of a revolution, or nearly 
two degrees. The reflected ray is deviated twice as 
much, or almost four degrees. Run the mirror 
backwards and the deviation is four degrees in the 
opposite direction The difference of nearly eight 
degrees between the two results can be measured to 
much less than a thousandth of a degree—which 
amounts to saying that the “light time” of 1/93,000 
of a second can be measured to less than a ten- 
thousandth of its own amount 

It is evident that for a complete determination 
of the velocity of light we must measure three quan¬ 
tities: the distance of the remote station, the rate at 
which the mirror is turning, and the angle through 
which the reflected beam is deviated. And, of course, 
to measure any one of them with the highest pre¬ 
cision is hard work. If, however, we could get 
along by measuring two quantities instead of three, 
the problem would be much simplified, and Pro¬ 
fessor Michel son has done this in a very character¬ 
istic fashion, by a device as simple as it is effective 


His rotating mirror is many-sided—its cross-set- 
tion, at right angles to the axis about which it spins, 
being a regular polygon which, in the apparatus 
now in use, has twelve sides AH the faces are 
accurately figured, polished and silvered, so that in 
one turn of the axis, twelve successive mirror sur¬ 
faces come into the path of the lighL If the mirror 
can be spun fast enough, it is possible to catch the 
returning beam of light, not on the surface from 
which it was originally reflected, hut on the next 
For example, the present distant station on Ml San 
Antonio is some 22 miles from Mt Wilson Light 
takes about 1/4*200 of a second (in round num¬ 
bers) to make the return journey. If the mirror is 
spun at 350 revolutions per second (a possible rate) 
it will make just 1/12 of a turn in this interval 
The returning beam will find the next successive 
face of the mirror exactly where the preceding one 
was when it started, and will therefore be reflected 
along just the same path as it would have followed 
if the rotating mirror had been at rest For faster 
or slower speeds of revolution, however, it will be 
deviated by varying amounts. 

With this arrangement, therefore, it is only neces¬ 
sary to find the mirror-speed at which the reflected 
ray is sent back in just the same direction as from 
a stationary mirror, and we can thrn be sure that 
the light-time is exactly 1/12 of that of a revolution 
The word “exactly” is here used advisedly. The 
twelve successive angles between the faces of the 
mirror are made as nearly equal as instrumental 
skill can produce them to the theoretical value of 
150 degrees, but since the reflected image which the 
eye can see u made up of thousands of successive 
flashes reflected from all the mnror faces, its appar¬ 
ent deviation depends on the average of the twelve 
angles—and this must be exactly 150 degrees 
To get a precise determination, therefore, only 
two things need to be measured -the distance of the 
mirror on the remote mountain and the rate of 
rotation of the spinning part of the apparatus. 

The Cause of the Scream 
The first of these has been found, once for all, 
by the cooperation of the United States Coast and 
Geodetic Survey, which executed a special and very 
precise triangulation for the express purpose. The 
measurement of the second is accomplished with the 
aid of a tuning-fork driven by electrical means at 
a very uniform rale. At every vibration of the fork, 
a beam of light from a little mirror, attached to 
one of the prongs, is reflected on to the revolving 
mirror, and thence to an auxiliary eyepiece If the 
periods of vibration of the fork and of rotation of 
the mirror are exactly the same, the successive re¬ 
flected flashes will fuse into an apparently stationary 
image, but if one is going faster than the other by 
even tho minutest fraction, this image will appear 
to move. (This stroboscopic method » of course 
familiar.) The rotating mirror is driven by a little 
compressed air turbine (which when running gives 
out the ear-piercing shriek whuh was mentioned at 
the start). An assistant, with his hand on the 
throttle of this turbine, and looking through the 
eyepiece of the stroboscopic system, can adjust the 
speed of turbine and mirror so that the images are 
stationary—that is, so that the period of the mirror 
U exactly that of the fork Such an adjustment can 
be kept satisfactory for only a few seconds at a 
time, but this suffices, for at such moments—indi¬ 
cated by a suitable signal. Professor Michel son, at 


the eyepiece in which is seen the image produced 
by the light whuh has be«*n to the distant station 
and hack, can make his settings which measure where 
the reflected ray has been sent 

If the rate of tho fork ih precisely “right" the 
mirror would have turned exactly 1/12 of a revo¬ 
lution in the light time, and this reflected image 
would be in just the same place an that given by a 
stationary mirror Actually, the interval defined by 
the fork will be slightly too short or too long, and 
the position of the reflected image a little to the 
right or to the left. By running the mirror back¬ 
ward (which can be done within half a minute or 
so) the image is now deviated by an equal amount 
on the other side of its ideal position Hie com¬ 
bination of the two settings sufires to determine with 
extreme precision just how much longer or shorter 
the light-time is than the time of one beat of the 
fork. It remains to find this difference—which 
vanes slightly from day to day with changes in 
temperature This is again done hy a stroboscopic 
method hy which the fork is compared with a stand¬ 
ard pendulum, itself very carefully calibrated. , 

“Such Good Fun” 

The original heam of light comes from a military 
searchlight of the highest powtr After passing 
through a narrow slot, and being reflected from the 
rotating mirror, it is rendered parallel by a two- 
foot concave mirror, and sent to the distant station 
—there to be returned precisely along its course by 
a beautifully simple optical device When the rotat¬ 
ing mirror is held fixed in the proper position, the 
return beam is visible to the eye, looking like a 
brilliant star on the mountain side By an ingenious 
arrangement of the optical train, the faint returning 
beam of light is caught, not on the same face of the 
mirror as the intense original beam, but on the 
opposite one—thus avoiding the stray light which 
would otherwise drown it out. 

It is already known that tbc results of observation 
on many nights agree so well that we may hope for 
a final value whirh will be accurate well within ten 
miles per second and perhaps a good deal better. 
But why should months and years of labor be spent 
in seeking such great precision 9 

Professor Michelson, speaking recently to a group 
of students of science, gave two answers. One is 
that such accuracy may be of practical value in 
precise surveying If wc want to know the distance 
of a mountain a hundred miles away within a foot or 
two, it can be found by a trigonometry survey with 
the expenditure of great labor and cost, provided 
that this mountain can be sighted on from at least 
two others in different directions. When once the 
velocity of light is known as accurately as Pro¬ 
fessor Michelson hopes to find it, the distance would 
he measured in a few nights' work—measuring the 
light-lime—with the some precision And even in 
the case of an island visible from but one peak on 
the main land, his method would succeed when the 
ordinary one would not work at all 

“But,” said Professor Michelson, “I will confess 
that this is not my mam motive My real reason 
for wanting to do this » that it is such £nod fun ” 
Cold type cannot convey the impression whirh his 
hrarrrn gained from the flash in the r\es of this 
veteran of science as he made this confection But 
anyone who knows the deep fascination of mves'i- 
gation, and the joy of successfully overcoming oh 
staclcs, may understand 
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THE V101LANT DISMAbTtD IN STRONG URLEZE 

Photograph taken during trial races between the Vigilant and the Defender, at the moment when the topmast and bowsprit earned away 


The “America’s” Cup Defenders 

What Has Become of the Famous Yachts Which Have Successfully Defended 

the Cup Since It Was Won 75 Years Ago 

By J. Bernard Walker 



jOME three quarters of a century ago, 
England was occupied with the great 
industrial exhibition of 1B5I in Iahi 
dun In the previous year, an English¬ 
man had suggested that Amenta send 
over one of her famous pilot boats to sail against 
the schooners of England during the exhibition year 
regattas George L $<4iu)ler and John C Stevens, 
together with three or four other yachtsmen, author¬ 
ised the construction of a boat to be sent across for 
the English rut ing On the appearance of the 
America at Cowes, slu < rested a sensation, so differ 
eat was she from the English yachts^both in hull 
and rig. The time honored English ,model showed 
a bluff bow and a fine run I hi America had a fine 
hollow bow and her greatebl t beuni wua about amid 
ships Her sails of cotton set, very flat and were 
laced to the boom The English sails, mude of flax, 
were not laced to the boom and presented a rclu 
tively baggy appearance. 

In the famoiiH race of 55 miles around the Isle 
of Wight against a flea of 17 cutters and schooners, 
the America quukly showed her superior sailing 
qualities, espn tally against the wind She worked 
her way through the fleet and finished so far in the 
lead that no other yatht was visihle at the finish 
This contest was for u iup off* red by tbe Royal 
Yacht Club The term “Queen's cup” is a mis 
nomer as applied to die Americu's cup 
Tht America —built of wood—was 95 feel on deck, 
23 feet beam and drew 11 fert of water aft After 
the rare she was told to Lord John de Blaquiere, 


who raced her for the remainder of the season He 
sold her to Lord Templeton, who laid her up in 
1854 at Cowes, where she remained until 1859 and 
suffered severely from dry rot. She was bought as 
old junk, but was rebuilt on her original lines and 



HEbOLLTE AS A SCHOONER 
Note the now trysail rig between fore and main masts 


put in first-class condition. In 1860, she again 
changed hands and her owner cruised with her in 
the West Indies. We next hear of her at Savannah 
in 1861, where she was fitted out as a blockade 
runner Eventually she was sunk, to escape capture, 
in the St John’s River. Raised by the government, 
she was sent to Annapolis, where she served for 
several years as a practice ship for the cadets. In 
1870, (General V F Butler bought her He raced 
the old ship and cruised in her, but she was not a 
match for the unproved schooners of later years. 

Finally, the America was presented to Annapolis, 
and today, minus her spars, she lies in a basin at the 
Academy, where the writer had the pleasure of in¬ 
specting her a couple of years ago. Although not a 
stick of the original ship remains, her lines, with the 
exception of a lengthened stem, are probably those 
of George Steers, her original designer. 

The America's cup was won on August 22, 1851, 
and 18 years were to pass before an attempt was 
made to bring it back. The first challenger was Mr 
James Ashbury, who brought over his schooner, the 
Cambria—98 feet on the waterline. The British 
boat was opposed by a fleet of 14 yachts and finished 
in the eighth position. Nothing daunted, Ashbury 
challenged for the following year, wi»h the stipula¬ 
tion that the races should be held against a single 
boat instead of a fleet This wae granted, and when 
the challenger, with a new schooi^r, the Lavonta. 
came to the line, there were two boats to meet her 
(one of which was to be chosen for the race)—tbe 
Columbia, a light-weather boat, and tbe Sappho , a 
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powerful boat in heavy weather In the first three 
races, he was opposed by the Columbia and in the 
last two by the Sappho 

Although James Ashbury was unsuccessful, be did 
good work for the future of American cup racing, 
by securing the concession that future races should 
he between two boats, named months in advance of 
the races Five years later, In 1BH0, the Canadians 
made an unsuccessful attempt to win the cup with a 
schooner, and in 1881, they failed again, this time 
With a sloop 

The year 1885 is memorable because, in that year 
the schooner disappeared from the cup contots 
which henceforth, for m veral years, were fought out 
between the American centerboard sloop and ingliah 
deep keel cutter Sir Richard Sutton had challenged 
with his racing cutter, the Genesta To meet her 
Ldward Burgess of Boston designed the sloop 
Puritan, 8L feet V/* inches water line, beam 22VI 
feet, draft 8 feet 8 inches The Genenta narrow and 
deep, was 81 feet 7 1 /, inches on the waterline, 15 feet 
beam, and 13Vi f*et draft The broad beamed, shal 
low, small displacement cent* rboard was loo fast for 
the narrow heavy displacement cutter The cup re 
mained in this country 

The Cutter Type Is Adopted 

Subsequent to the races, the Puritan was changed 
to a schooner for cruising then was sold to the 
Portuguese, who earned natives from Cape Verde to 
New Bedford for the fishing season Remarkable to 
relate, this famous craft is still afloat and doing 
good service as a motor fishing boat, taking parties 
out for deep sea fishing off the Atlantic coast 

The following year—1886—Lieut William Henn 
of the Royal Navy brought over another typical 
Fnglish cutter—the Galatea, built of steel and carry 
ing 80 tons of lead m her keel Her length on the 
waterline was 86 80 feet, beam 15 feet, draft IT 50 
feet To meet her a group of Boston yachtsmen, 
headed by General Charles J Fame, built a Burgess 
designed and improved Puritan which was named 
Mayflower. The Galatea which was more cruiser 
than racer, was inferior to the Gerusta and the Amcr 
lean sloop had no difficulty in disposing of her by 
wide margins The Mayflower, like the Puritan sub 
sequent to the cup races was changed into a cruising 
schooner and was a familiar figure for several years 
in yachting circles This fine yacht was destined 
for a tragic end Shortly before the World War an 
expedition of Harvard men sailed with her to the 



Tilt RESOLUTE INDfH SI OOP RIC 


She ha* just come around on port tack Note th uai 

West Indies, were struck by a hurricane and ahan 
doned her The Mayflower survived the storm, was 
picked up by West Indian natives and taken to one 
of the islands, where dry rot and the elements ulti 
mately destroyed her 

Hie quest of the America'* cup was earnest and 
contmuous in those days The following year a 
syndicate of Scotchmen challenged with a handsome 
steel built cutter, the Thintle-Sb 50 feet on the 
waterline The British had changed the yachting 
rules, and taken off the heavy penalty on beam 
Hence, the Thistle showed the unprecedented beam 
for an Fnglish cutter, of 20 2 feet For the third 
tune, Boston, under that brilliant yachtsman General 
Paine, came to the front with a Buigess designed 
steel, centerboard sloop, the Volunteer The Thistle 
as her designer Watson afterwards admitted wo* loo 
much cut away m her forward sections She could 
not point up with the Volunteer and was badly 
beaten The Volunteer, after the races was changed 
to a schooner and was used as such for many years 
by J Malcolm Forbes Subsequently after being 
used as a fishing schooner she w as broken up 

Six years intervened before 1 oid Dunraven an 


ardent, experienced yachtsman, challenged, in 1893, 
with his Watson (ksigni d cutter, the Valkym II 
This contest was important for the fad that it 
brought Hirreshoff into the field as a designer of 
cup defenders and from this tune on, tht <ost of 
cup yachts mounted Lc r xlraordinauly high figures 
I he new Hi i it shift boat the Vigilant was 8619 
ftet waterline 2( 2 1 ! feet Iwam 135 feet draft and 
slit tumid tht tv] < il \menran centerboard She 
w is built cf lirim/i plating on nit kel steel framing 
and cirned a enw cf 00 mtn In these races for 
the first tune a ctilltr Leal a enterboird sloop to 
windward md although tht I ill >rn lost the senes, 
it was evident to yuhlMiun that tht diy of the cen 
UrLoird sloop wi o\tr anti lint futuie defenders 
would embody iht deep kit l and outside ballast of 
tht cutttr typr lb< li^ihnt subsequently was 
(hanged to a v'twl ind raced sutttssfully for many 
yeirs under that n r before lxinf, bit ken up for her 
lead and bronze 

“Defender” First Deep keel Boat 
Two years later in IP95 Lord Dunraven appeared 
mi the Sandy Hook i ourse with the Valkyrie III , 
whuh showtd the great beam for an Fnghsh cutter, 
of 26 20 feet and tamed a sail spread which was 
even grtalir than that of the A merit an dt fender To 
meet her a syndicate of New York Yacht Club mem 
btrs built from Herreshoft designs a remarkable 
boat the Defender She marked the end of the cen 
lerboard sloop and the entrance of the American 
culler In her deep keel (19 feet draft) she carried 
85 tons of lead Her framing was nickel steel her 
underwater plating was bron/e, and a light slumi 
hum alloy was used on her topsides deck and deck 
beams She win successful in retaining the cup, but 
subsequently her aluminum alloy parts deteriorated 
so rapidly that she was sent to the break up yard 
Her last sad was her finest William Butler Duncan 
sailed her from New I midon to City Island in smooth 
water under the lee of Long Island in a gale of wind 
Hie boat was under mainsail foresail jib and jib 
headed topsail The wind was southeast, and since 
she was to be broken up Mr Duncan was willing to 
take a thante on her spars in an effort to see what 
the Dcjtndtr could do The reach of 85 sea miles 
was covered at an averagi speed of 15 86 knots 1 
The Difindtr was broken up at Hawkins’ Yard, City 
Island in 1001 

The mvt stries of races which opened tn 1899, 
inti hIii H a new figure hi international competition 



THE COLUMBIA TWICE DEFENDER OF CUP THE MR HTY RE[IAN(E 

ike matt tucctttfa ef the fanout Herrethog designed cup yuchtt Mott extreme and powerful ninety foot racing yacht ever c tstructed 
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in the person of Sir Thomas Lipton, who was den 
tined to make fiur separate and gallant attempts U 
win the tmerica \ tup Cup racing had become at 
exceedingly expensive pastime and Sir Thomas a 
man of gr at wealth was able to give his yacht de 
signers u free hai 1 s » far as expense was c neern i 
His firM > i ht the Shamrock designed 1 y I ife h" 09 
feet on the w itc rime showed the thui i tcnsli 
beau l v whi h mirks fifes boats f i tit her o 

New York Yaiht Club syndic iti Ijun lied from 
Herrtsh 11 s designs, a beautiful 1 r nze boat the 
Colun I us 19 66 feet long 1 y 2 1 ft* t \ cam by 19 7 1 
ftet drift which achieved a rath r tflsy victory over 
the Fife cutter The Cclur / a spread Id 136 square 
feet of sail 

Shamrock II” Dangerous Challenger 

Undismayed by h s failure *5ir Thomas rtturned 
in 1901 with llir 5 hr r k II which stands in the 
records today as the most dangetous challenger in 
all the 75 years ovcicd by the cup contests De* 
signed by Wilson after exhaustive tests of vari us 
models in thL towing tank this bronxe boat 89 25 
feet on the waterline, spread no less than 11,027 
square feet of canvas lo meet her HcrreshofT dt 
signed the (onstitution which although she followt d 
the model of the successful Columbia rather clostly 
failed to come up to expectations—so much so thit 
the Columbia was chosen to meet the Shamrock II 
In the races the Shamrotk II proved to be the faster 
boat on the wind and running In reaching the 
Columbia was the Utter boat 

Unfortunately, the skipper and crew of the S ham 
rock II failed to get the I eat out of her and she was 
beaten by c lose margins by the Columbia ( aptain 
Barr who sailed the Columbia told the writer that 
the Shamrock II was actually the faster boat and 
that had she been properly handled would probal ly 
have taken bark the cup She never left this side 
of the water but was broken up at Robbins Yard 
Brooklyn New York The Columbia was laid up at 
Hawkins Yard City Island, wUre she shared the 
same fate in 1915 

Two successive defeats and a total expenditure of 
over 500 000 dollars apparently did not discourage 
Sir Thomas for in 1901 he made his third appear 
anre at Sandy Hook with a new challenger the 
Shamrock III —a handsome and beautifully modeled 
ninety footer designed by life To meet her Her 
reahoff designed the Reliance by far the largest and 
most powerful cup yacht ever produced, or likely to 



VAMTIE AS SLOOP AND SCHOONER 
Both drautngs are made to the tame scale aid they show 
the smaller spread of canvas (f the Vanme as a schooner 


be built, in the future history of America s cup races 
With a waterline of approximately 90 feet, she had 
a beam of about 26 feet I*he Reliance was a great 
departure Her hull was of the scow type, measuring 
142 feet on dec k the drew about 20 fret and carried 
in her keel not less than 100 tons of lead Above 
this hull was a sail spread of over 16 000 square 
feet as against a sail spread for the Shamrock III 
of about 14 (WO square feet The Shamrock III 
showed at lhly lo hold the Reliance to windward un 
der certain conditions of wind and sea but she was 
outclassed in reaching and running and the Reliance 
scored an easy series of victories The great yacht 
was laid up immediately after the races and was 
broken up at RoL bins’ Yard Brooklyn in 1914 
Just here mention should be made of the great 
cost of building tuning up and racing a modern cup 
defender The total cost of the Reliance including 
her designer s commission the construction of the 
hull rigging spars and the seven suits of saiU 
which she carried the hire of tenders to house the 
crew the hire of tugs et cetera ran up to 410000 
dollars The cost of the Independence built by 


Lawson of Boston for cup defense, although she was 
only three months in commission, was 205,000 do) 
lara Each of the two mainsails for this boat oost 
just under 5,000 dollars Not much of these great 
sums of money was recovered. Hie hundred tons of 
lead from the Reliance brought 10000 dollars and 
the 30 tons of hronxe from her hull, 3,300 dollars 
Her sails were sold for 3,600 dollars, her mast and 
<pars for 1,000 dollars and her blocks and other 
gear for about 500 dollars, making a total recovery 
of 18 400 dollars out of her total cost, for the whole 
season of 410000 dollars 
In 1914s Sir Thomas Lipton brought over the 
Shamrock IV —a smaller yacht, 75 feet on the water 
line and of composite build She was beaten by the 
75 foot bronxe boat Resolute in a senes of races 
which was held soon after the World War The 
Resolute has been re rigged as a staysail schooner 
and is racing this season against the Fomfte—a 
Gardner boat which was built for the defense of the 
cup and sailed some spirited contests against the 
Resolute Thus far in the present season’s races, 
the Vanitie has shown a decided superiority over 
the Resolute 

Will the Schooner Gome Beck 7 
As to the future of the America's cup—whether 
it will continue to be the object of fierce yachting 
rivalry, or whether it will rest, seemingly forgotten, 
in the custody of the New York Yacht Club—^who 
can tell 7 It is our hope that the action of Sir 
Thomas Lipton in challenging with a 75 foot in 
stead of a 90 foot yacht will have a beneficial effect 
because of the lower cost of the smaller vessel also, 
wc rather expect to «ec a revival of the schooner in 
future cup races, particularly in view of the great 
interest which is being shown in the schooners be 
cause of the introduction of the new staysail ng 
The preference shown by lacing men for the cutter 
or sloop over the schooner, has been due largely to 
the superior ability of the former when sailing to 
windward It has been difficult to bring the old 
guff forenail of the schooner snugly up to the wind 
Several of the era k schooners have substituted this 
year, a staysail rig between foremast and mainmast 
For windward work, this is more effective than the 
old gaff headed foresail There w no finer sail for 
windward work than a well cut jib, and the staysail 
ng m based partly upon that fact and partly upon 
hints from aeronautical laboratories as to the action 
of the air on airfoils 



THE FAMOl S AMERICA THE BURGhSS-DFSIGNED VOLUNTEER 


Shotvn intA a later and improved ng racing against more modern schooners The first defender built of steel She defeated the Fatten detigntd Thisdt 
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The Salvage of the “S-51” 

A Feat of Engineering Without Precedent in Naval Records 

By Edward Elhberg, I teut Commander Construction Corps, U S N 

Officer directly in charge of tlie ulvut, an I J ving o|rratiun 


B lHE S 51, which has recently been retov 
©red from the bed of the sea where ■the 
had lain in 132 feet of water for the 
greater part of a year, is one of a clans 
of four similar submarines She has 
the following dimensions Length, 240 feet, beam, 
21 feet, 11 y% inches, surface displacement and 
speed, 1,001 tons and 112 knots, submerged dis 
placement and speed, 1 230 tons and 9 knots She 
was practically new, only about three year* old 
She was sunk at 10 24 P M September 25, 1925 
At that time she was opersling as a surface vessel, 
course about northwest, speed 11 5 knots She was 
struck 30 feet forward of the conning tower on the 
port side by the Cuy of Rome the angle of impact 
being 10 degrees abaft the port beam (actually 
measured in drydock from trace of stem and fore 
foot of the City of Rome in the S 57 s side) A 
bole 13 feet deep and 2*/j feet wide was made at 
frame 54, coming about the middle of the battery 
room, which is the main living compartment 

Admission of a large volume of water forward 
caused the S 51 to trim deeply by the head and it 
appears that she planed under before she actually 
took in enough water to sink her She disappeared 
in less than one minute, still going ahead with con 
siderable speed, and struck bottom in 132 feet of 
water, bow first, with such force as to buckle up 
the shell plates completely around her hull at bulk 
head 43, this being the point where she changed 
from single to douhle hull construction 

Dove Six Feet into Hard Clay 
At the time of collision, all interior doors were 
open for ventilation purposes in accordant© with 
the operating design of the boat All hatches were 
closed, except the conning tower hatch All valves 
from the external ventilation main to the compart 
ments were open 

The crew were all drowned with the boat, with 
the exception of three men who were asleep in the 
battery room at the instant of collision These men 
escaped, and being clothed only in their underwear 
managed to keep afloat The captain, two other 
officers, and two seamen who formed the bridge 
watch were on deck os the vessel sank but all were 
drownrd, as they were unAble to keep afloat in their 
heavy clothes until the (ity of Rome could get a 
boat over Two other seamen from the inside of 
the boat also escaped, but were drowned outside 
Twenty six members of the crew, including three 
officers, were drowned inside the boat their bodies 
being found in every compartment While the boat 
was sinking it is evident that the crew inside did 
their utmost, as the bodies were generally found at 
their stations, and in many cases still grasping 
valves or controls Owing to the rush of water no 
doors could be closed, and the boat was found 
completely flooded 

As discovered (by an oil and air slide) the next 
morning, the S 51 was fourteen miles to seaward of 
Block Island and about fifteen miles southward and 
eastward of Point Judith She was resting at an 
angle of 13 degrees to port, and buried about six feet 
deep in a bed of hard clay mixed with some sand 
The S 51 was headed practically north (350 degrees) 
As a desperate measure, in case life existed inside 
the boat, an attempt was made to lift the stem with 
derricks hired from a wrecking company Five 


days elapsed before a sea prevoiled that was (.aim 
enough for the wrecking company to allow their 
derricks to leave the Ilarboi of Rtfu n i it F( int 
Judith The two derricks hooked to wire slings 
around the htern took their maximum lift (2)0 
tons), failed to budge the stem, were cast loose and 
hurried back to harbor Die navy then undertook 
to salvage the vessel with Us own ficilities 

Salvage operations were under the command of 
Admiral Plunkett, Commandant Ird Naval District, 
at New York Captain F J king Commander 
Submarine Base, New I ondon wan in command of 
the salvage squadron, and was Officer in Charge of 
salvage operations Lieutenant C ommander L Lila 
berg Construction Corps, was Salvage Offirer and 
directly in charge of all salvage work and diving 
operations 

Iho salvage squadron consisted of the V S S 
Falcon a minesweeper specially fitted for diving 



1HE FATAI WOt ND 

In thu photograph u ihoun the port itde of the S-51 from 
about the angle at uhuh the City of Romo irrfooA and ait 
her doun I he rwift inraiA / k iter d) n d the \hip 

and salvage work equip]>ed with high and low 
pressure air compressors, a r<< inpicssim chamber 
wrecking pumps both steam and elcctnc il and 
speeial bitls and chocks for hin lling weights The 
V S S Vtslal a repair ship fitted with sh ps of 
every nature, manufactured all special equipnent 
needed, berthed the extra personnel and acted as 
a portable breakwater Two seigomg tugs the 
Sagamore and the luka, were used for miscellaneous 
towing, but mostly as portable moorings 

The Falcon planted seven heavy me hors around 
the wreck, each with a mooring buoy to whic h buoys 
the Falcon moored herself The Vestal normally 
anchored to windward to break the seas 1 he Saga 
more and the luka were normally amhored directly 
to windward and lines run to them from the Falcon 
to assist in holding in position In this manner 
and by this unpreci dented u*-e of ships as break 
waters and moorings, the Falcon was abb to bold 


posiLion and stud down divers in rough weather, 
with wind blowing force 5 Ollurvus diving days 
would have been so Mar c that it is doubtful if 
anything tould Inm been dene file location was 
in the o|M*n m a out c f si n ht of land and in a 
position notorious for continued bad weather Ibis 
reputation was found to 1m fully justified 

The first cndeavi r w is to seal up undamaged 
interior rnmpurtincnts these being the control room, 
the engine room the motor room an I the tiller 
r )om (these last two were handled as om ) In each 
case the compartment was wholly isol ited, the doors 
closed all valves closed and thr compartment made 
an independent unit Phis involved an immense 
amount of diffit uU and dangerous work inside the 
boat on the part of the divers 

i ertain valves in ihe \cnlilalion system required 
H(»ei ial treatment ns they would not stay closed 
under an iitcmal pressure lo seal one of these 
valve* a section of heavy copper pipe nip® inches 
in diameter was unbolted under water by the divers 
and a blank fl inge put on To close off two others 
a l 1 j inch hose was screw*<1 into the valve body in 
each ease and cement was run under pressure from 
the laUon through 250 feet of hose into the valve 
A mixture of two parts of neat cement and one port 
of fresh water was used This experiment showed 
would flow and would safely harden under salt 
water Hie cementing operation worked very sue 
cessfullv The cement hardened quickly and the 
valves thereafter showed no leakage whatever 

How Buoyancy Was Obtained 

The hatches to each compartment, which were 
unable lo resist internal pressure were removed and 
special salvaj e hatches installed by the divers 
These were held in place hy a strongback designed 
to take the full internal pressure Each hatch was 
fitted with blowing connections for compressed air 
test connections to show the level of water in the 
compartment and a four inch spill pi pc which 
extended to the bottom of the compartment and 
through which the water was expelled Each spill 
pipe hid attached lo its lower end a nonreturn 
vilvc which prevented water fnm leaking back, and 
also acted as a leluf valve for the air as the sub 
marine rose to the surface 

Jhe salvage hatches weighed 700 pounds each 
Their installation by the divers was a difficult job 
It would hive been an impossible one if the divers 
hid not teen provided with spend davits booms 
and chain falls all made on tin I e \tal which were 
first secured to the S 51 so as to plu nb the hitch 
trunks 1 he hatches were then It wtred from the 
Fahon to the deek of thr S >1 where the divers 
hooked the hatches wi h chain f ills from the special 
davits and thus h indie I them Aside from the 
four main c* mparlincnts mentioned above, fourteen 
smaller compartments (ludlast and fuel tanks ct 
cetera) were sedtd up and used for lifting 

In many of the above tanks it was impos-.il le t > 
get at the interior valves or valve operating gear 
lo utilize these tanks a hole was burned m the 
lowest point of the tank using the underwater torch 
designed by the writer An air hosi w is pushed 
through the hole so burned On turning on the air 
th* water was forced out the same hole till the com 
partment was completely dry fhe hole later served 
as a vent for the escape of air as the vessel lose 
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and ilun prevented disrupting the tank by subjecting 
Jt to undue inli hm] pressure* In the manner stated 
above, a t<>i.i 1 buoyant > of r >27 tons was ohlium d 

lo provide tht ii 111 ciiiifli r of the buoyant\ to 
quin <1 as will ns .1 margin for contmgi nt it's und 
a risi iw* < ight jinnltiou* were provided, < oh with 
a u<l lift of 1M) Ions These pontoons win steel 
(>lnnli is, 12 fi c 1 long, 11 fe t \ in rJi mu te r, she alln d 
ouWide with four inch \cllow |hii» plunk* Fan h 
pontoon was limit like, a sic lion of 1 submarine, and 
was siuiiil)]) Hjiifencd with fraue - and girders, hung 
designed io resist the full inU 1111 1 bursting picssurt 
in cose of a sudden hm to the suiface Through 
the virtual irnli r of 1 1 * li i nnipurlinrnt was run a 
12 inch ha wm pipe, nvtlid to a heav v easting, lop 
and bottom, with < 1 , lit 1 nil rnal brut kits to distribute 
the load from tin hawse pipe urging* to the pontoon 
itself 1 wo and oik lnlf inch anchor eham, thread 
ed through these hawse pipe*, formed the cradle for 
the boat 

( utting Tunnel h With Water 

Each pontoon was fitted with a six imh flood \alvc 
at the bottom of the \ertual bulkhead on each end 
Tli is flood \iil\e wus operalid bv a rod remlung lo 
the top of the pontoon, easily accessible to tin diver 
Alongside the flood valve was a six 1111 h spring 
loaded nltof vn!\t, set to Mow nt ail 1 xcess pressure 
of 10 pounds On lop of ihi pontoon, each com¬ 
partment was fitted with a one inch connection for 
the blowing hose, lot ate d in ar the 11 uti r bulkhead, 
and a thus epurter imh vent t munition (mated ii(*ar 
the < rid lmlkhf ad 

The buoyant y conditions reijmred that six of the 
pontoons la 1 lot and in the forward half of the boat 
where the internal lniovnmv was slight, the other 
Iwo pontoons wen located at the sKrn 

At the extreme l>ow and sic rn the submarine wis 
clear of the bottom 'Jo gel the tlinns through 
here, the divert, first passed small mam la riding 
lines under, Iwo Inns being ricpnrrd fur 1 n< li pur 
of pontoons To pet these rervmg lints uiidir the 
S 5/ for the othtr locations tunnels had lo bi dug 
The lunnrls wi n cut by washing aw iv tin 1 la> with 
h stream of watir from a lireliOM O 11 account of 
the de pth and tin hard bottom, no other means was 
available It was found that IK inch hose with 60 
pounds pressure was as much us n diver could hold 
Under these' conditions, it look two weeks work to 
run one tunnel under the submarine The second 
tunnel was run much fasti r, ns u new nozzle, wlinh 
rlnnmatrd all pressure reactions, was utilized on 
this tunni I U illi ihe 11 c w rio/zh , a diver w is easily 
aide to manage n stream of water from a 2K inch 
firehose under 2Wt pounds pressure and with the 
remi I ling stream of water, the' second tunnel was cut 
through m two da\s 

The pontoons weight d If) tons each, find were 
difficult to handle If one broke free* and fell on 
the submarine, it would crush it m Such pontoons 
had never Ik fore bei n im d ev c pi in sh illow w iter, 
wherr the v rould easily be drnpp* d into position 
Here liny required to be lowered lo u considerable 
depth and placrd ixmtfv, csjieuallv m the forward 
half of the submarine, where a cltuiance of ordy 
eight fut i mild Ik allow* d between pontoons 111 h 
fore and nft din 1 non 

H wus found that as a pontoon wan flooded down 
enough so that it pist Hiilmiergt d, it lost nil long! 
ludinal stalnlily am] invariably went down one end 
first if un attempt w is nmde to lower it Inriher- 
niore under the nun c-uur pnssure more and more 
wut* r was forced tlirou* h tin flood valves into the 
[K>n|oon whieJi thereby men ist d m weight as it 
sank until M broke the lowering Inns unless these 
were able to t »ki the full wughl of 10 tons 

To own nine these troubles u was found after 
some calculation md cherkmg, that nt 11 negative 


buoyancy nf 10 tons, the internal water plane was 
sufficiently reduced *0 that the pontoon t ould be kept 
live), provided it was lowered evenly at both ends. 
To prrvent any in< rease in weight during lowering, 
the pontoon was held just below the surface for a 
j>eriod long enough to flood it to a weight of Ir.i 
tons, after which the air vents were elosrd off to 
prevent the escape of air and the flood valves were 
i lost cl lightly The pontoon was thin lowered and 
u< led as a fixed weight To lowrr the pontoon, tt 
mamla line four mehrs in diameter was secured to 
each end of it by u pelican hook These two lines 
wc rt strong enough lo take tlu full load, if it should 
accidentally be applied 

To get the 2 ] /j-inch chains, that passed below the 
hull, from pontoon to pontoon, into position, a 
mamla line one half inch in diameter was first run 
undi r the submarine by the dive r, both ends of the 
lino In mg carried to the surface A mamla line 1 1 /> 
inches m diameter was next hauled around by the 
Falcon , using the small line to haul With the l 1 /^ 
inch mamla line ns a hauling line, a one inch plow 
stn I wire cubic was huult d through The wire cable 
had a hreukmg strain of about T5 tons Using this 
lo haul, a 2 , jirieh iron chain 90 feet long und 
weighing three ton«, w^s lowi red down on one side 
of the submarine and lmub d under the keel until the 
chum was equalized on both side's 

With two chains in position, and a wire cable 
running to the surface from rath mid of earh chain, 
the lowering of the pontoons was begun Assuming 
that the starboard side pontoon was first lowi red, 
the wire cable's on that Mde were threaded through 
the two huwsepipes of the pontoon, and all four wire* 
cable 9 then huule d mode rutcly taut to hold the c hum 
cables verln il above the submarine The slack in 
the mamla lowering lines was taken in, and the 
pontoon virifle! and flooded until it submerged about 
four feet Here it w is lie Id by the lowering lines 
until it weighed uboul 10 Ions, when all vents and 
floods were dom'd Jin pontoon was then lowered 
gradually and cvrrilv until it had descended about 
90 feel At this depth n wq* held while two divers 
went down and landed on the pontoon If the 
pontoon was 111 proper position (as it always proved 
lo be I, it was gradually lowered under the diver’s 
direr lion until the ehmn* showed through the haws*' 
pipes When sufficient, chain showed through, the 
pontoon was held again Here the diver burned 11 
stud out of the chain link just above the hawwpi|>e 
(m some eases the stud was rrmoved before lower 
mg the cliain) and inserted a TJJ mth by 1^4 in( h 
nickel steel bar 40 inrhes long which spanned the 
hawse pij»e ami passed the load from the rham to 
lh« pontoon Over a span 1 qual to that across the 
huusepijH casting, ]JJ inches, orU of tin ne Iwirs was 

successfully tested to a load of 235 tons Indore 
reaching its yield point 

Shift in Buayanry Proved Troublesome 

The diver locked this Imr in position m the chain 
link by two long one half imh steel bolts which 
passed through holes m the nickel steel Imr, one hole 
each side of the link 

Having secured Iuh chains, the diver was lowered 
with the pontoon lo the bottom where he Opened 
the flood valves, let go the hauling wires on the 
chains, and cast off the lowering lines 

^ hen flic sreond pontoon of the pur was lowered, 
the process was varied, lint limitations of space pre¬ 
vent a detailed description of the variation 

Having loweri'd and secured eight pontoons in the 
manm r stated, they were levilid off in their afloat 
positions over tlic Hulmumne and then lathed in 
plan with one inch wire tables to prevent their 
slipping 111 the raising proirss 

Ar submarines have small longitudinal stability 
while submerged, a transfer of a ton or two of 


water from bow to stern will create a large change 
in trim In ibis case, where the internal buoyancy 
of the pontoons could not be accurately checked 
while blowing, and considerable free water existed 
even in the compartments blown dry, H was out of 
the question to attempt to bring the submarine up 
both ends together, as one end was bound to become 
buoyant and tihc before suffie lent buoyancy could 
be given the other end It was decided to bring 
the submarine up stern first, and oil pontoon 
arrangements and lashings were put on in accord¬ 
ance with that design, together with lalung advan¬ 
tage of all struct lira! features of the submarine to 
prevent the pontoons slipping aft 

All work was completed June 21, 1926, the sub¬ 
marine and the pontoons were portly lightened in 
preparation for the final raising on June 22. 

Why fche Was Worth Salvaging 
A storm broke on June 22 and prevented the 
raising attempt The effect of the seas on the bottom 
apparently rocked the lightened submarine enough 
to break the bottom suction and tear the bow loose 
While the taUon was preparing to unmoor and run 
for shelter, the S 5 Vs bow came up almost under 
her, mid the first four pontoons showed above the 
surfute These pitched heavily in the storm and 
started lo batter each oilier to pieces Under these 
e ircmnstAnrrs, an attempt was made to lift the SSI's 
stern and gel away However, when the stern pon 
toons hud gained t onsith ruble huoyunc), their chains 
slip|»ed forward u few fee L and hit the vertical keel, 
whire they snapped under the impact and freed the 
pontoons which floated up As it was then impos 
slide to lift the Hiern, the valves were o|iened on the 
pontoons at the surface and the bow sunk to avoid 
further damage from lh« storm This was a bar 
ardotis undertaking, but the men tackled it willingly 
and tin job was surce ssfully carried through 

The el image d pontoons were raised, towed 15 
rmlrs lo Point Judith, repaired and towed back to 
the S 7/ In three surtci-sivr da\s all mix pontoons 
were again lowered and secure d Lo thi submarine 
All work was again completed about noon on 
July 5, 19*26 At 12 17 I'M, the blowing process 
started, air being sent lo the engine and the motor 
rooms first, then to the control room Air was next 
admitted to the stern pair of pontoon*, and at 2 06 
\* M , while the stern pontoons were being blown, the 
stern rose All air w«h then eoncentruted on the 
forward set of six pontoons These rose at exactly 
3 pm, bringing up the bow 

Tin S 5/ was then started for Ne w York, ISO miles 
owuv The lirst 20 miles of the tow were through 
the open wea, in moderately rough weather, which 
caiwi d no sjkhJaI trouble Two tugs, the luka and 
the So gnnwre, towed in tandem ahead, the Falcon 
towed almut 150 feci astern of the S 51 for the 
double purpose of serving as a jury rudder and to 
supply air While no leaks developed, no chances 
wire taken and the Falcon constantly kept pumping 
air to all e ompartmentA and all pontoons 

Long Ulanel Sound was safely navigated, and the 
tow passed through Hell Gate at high water slack. 
The pilot endeavored to pass between Man of War 
Reef and Ferry Reef, instead of sticking lo llie main 
channel As a consequence, the S 5/ was stranded 
on Man of War Rref at the top of the high tide 
The impact broke the chains 011 the seiond pair of 
pontoons from tho forward end, which pontoons 
floated up and drifted away As the tide dropped, 
the position of the S 51 became precarious, as she 
listed more and more, finally resting about 30 de¬ 
grees to starboard fly resinking the other forward 
pontoons until thiy were out of sight below the 
•water and shortening their chains, all the reserve 
buoyancy in them was brought into action When 
tho evening high tide arrived, these pontoons were 
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HOW THE NAVY I'MUORMED ITS GRIAIIVT FFAT Oh SAIVAfF 


The S-5I, weighing JJ200 ton j, lay on the bottom in H2 fret of water, 14 miles from the nearest land and tn my * xposrd and rough staters Ilcraust of the gash in htr side, the forward 
half of the boat could not be sealed The after half was sealed and the water bloun out tight iwntvans, each tilth an HO ton lift f brought the boat to tin surface 


again blown dry and just managed to float the SSI 
free of the reef She arrived about 11 PM at the 
Navy Yard and was dorked next day 

Here the vessel was examined The bodieii of 
eighteen members of the crew were removed. (Nine 
others had been previously removed by divers ) All 
bodies were promptly identified 

Both bull and machinery were found in good 
shape with no corrosion or electrolytic action from 
submersion 

It is estimated that 600,000 dollars will he re¬ 
quired to repair the hull and overhaul and ri place 
the machinery, of which cost about two thirds is for 
the machinery As the vessel cost nearly 1,000,000 


dollars and is only three years old, reconditioning is 
obviously a good business proposition 

All told, 30 divers worked oil tin salvage job, 
although 21 was the maximum nuinlior pn sent at 
one time, and only tinmen w»r< iii londiliou to 
work nt the end The others w« re uirapai ilnhd hv 
“bends,” pneumonia, and phvMt al c\li iir-hon How¬ 
ever, no diver was ever hurt by .in nutrient All tin* 
divers employed ba\e now ref ou red nnd are in good 
health, although some ian mvtr dm again 

The operation was exclusive ly a mvv undertaking, 
handled throughou’ by naval personnel, with all 
divers rec rutted from existing nivy divers, or spe 
tially trainrd for this particular job by a diving 


i last* run last wmli r at the Jiiooklvn Navy Yard 

'I In job is nil cngiini ring undertaking is without 
prcffdinl It is thr* only ouiMon on whuh a sub- 
nuruie Inis hern brought up b> any nation from 
drip water in the opt n si a Tins was also tin onlv 
tunc in uliuh sulmit rsible pontoons line hern u*s_d 
in deep wii<r, and, finallv, tin 130 null tow of a 
suhmt rgi d submarine m a pontoon 11 idh was 
unupir liolli from a salvage and a seam in-hip point 
of V II w 

The engineering skill und tin inn ompn r tbit spirit 
of the oflin rs and men who nuidi tin job ,i suei ess 
make tins oj>craiion stand out .is oin of tin bright*^! 
spots in the record of tin Na\v s pt an t uni nlmties 
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STATION 2N7i LONG-RANGE TRANSMITTER AN ODDLY BUILT AMATEUR OUTFIT 


Contact ha* been established between 21 different countries since the beginning of W26 Station 2BRB, Brooklyn, New York, uses a German tube dll of the transnutter parts are 
with this installation located in New York City The operator communicated with the suspended from a stick. The owner is E M Glaser, former manager of the Hudson Division 
Byrd Polar Expedition for 17 days of the American Radio Relay League 

Amateurs Find Marconi Was Right 

Short-wave Possibilities and Beam Radio Were Outlined by Inventor in 1922 

By Orrin E. Dunlap, Jr, 


IIEN Ought*] mo Marconi visited the 
United State* in Juno 1922, he pre¬ 
dicted that tho advancement of science 
would be so rapid during the ten years 
to follow that the powerful transatlantic 
stations then in existence would become obsolete. 



He emphasized the fact that he believed the develop 
ment of vacuum tubes for transmitting purposes 
would replace the more expensive and cumbersome 
high frequency alternators and that short wave¬ 
lengths were a field of vast posaibili.ics. 

Senator Marconi said that ho looked to America 


to aid in the development of short waves, a field 
which his engineers were delving into at that time 
He explained that he had ceased his experiments 
with short waves twenty five years previous, because 
the demand for safely of human life at sea made it 
desirable to produce long-wave equipment which 



Food is used for the panels of this 250-watt set ft is con- 
iended that maple is superior to composition ponds for short - 
wave transmitter construction 


could be used for broadcasting at sea and for fkbh- 
mg SOS calls by stricken ships He said that his 
investigations proved the value of waves from one 
to fifty meters in leng'h and that he was perfecting 
a radio beam or “searchlight” method of communi¬ 
cation. 

Four years have passed since Marconi sailed out 
of New York Harbor on board his yacht Eletlra 
bound for England. In the tune that bos elapsed 
since then, radio development has followed the trend 
Marconi outlined. 

Short Waves Developed in Four Years 

The British Imperial Empire is linked together by 
Marconi short-wave beam transmitters, the “baby” 
of which he demonstrated before a meeting of the 
Institute of Radio Engineers in 1922. Many of the 
high power, long-wave commercial and naval trans- 
millers are supplemented by comparatively simple 
short-wave installations, and thousands of American 
amateurs, many of them boys in high school, operat¬ 
ing home-made, short-wave transmitters in the attics 
of their homes, are talking around the world with 
less power than is required to operate an electric 
toaster or flatiron 

Four years ago many were amazed by Marconi's 
predictions regarding short waves, but his reputa¬ 
tion us a conservative scientist led American ama¬ 
teurs to have faith in his statements. They knew that 
he had never made an announcement until he was 
absolutely sure and that he had never had to with¬ 
draw a statement aa to his progress. When he 
first spanned the Atlantic with a radio signal on 
December 12, 1901, he did not issue a statement to 
the press until two day* latrr 

American youth had confidence in Marconi and 
his remarks in 1922 spurred them to experiment with 
short waves, so that today the ether’s channels below 
80 meters are most popular in the amateur realm. 
Because it is more economical, commercial agencies 
are also adopting the short waves for long distance 
communication but the amateurs are credited as the 
pioneers of American short-wave wireless 1 

Amateur station 2NZ in New York City, owned 
and operated by E. S. Strom, Jr., is a typical exam¬ 


ple of amateur progress. This station has estab¬ 
lished two-way communication with twenty-one 
foreign countries since the beginning of 1926 and 
the log of the station reveals conversations with 
South Africa, Australia, Spain, the Argentine, 
Alaska, Malta, England, Norway, Italy and other 
countries thousands of miles away. It was 2NZ that 
talked with station KECK, the 5 S, Chantier, base 
ship of the Byrd Polar Expedition, for seventeen 
days, handling press and private messages. Most 
of the communication was done on 38 meters at 
night and up to the time the ChanUer was 3,000 miles 
away fro n New York, good daylight transmission 
was obtained on 20 meters. South Africa also cop¬ 
ied the signals from 2NZ on 20 meters during day¬ 
light hours. 

Operator Strout explained that all results were 
obtained by using one UV-2Q3-A 50-watt vacuum 



This photograph shows some of the apparatus at station 2EV, 
owned by J, D Kilpatrick, Signals from here hone been 
heard by other amateurs in many difftrent countries 
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tube with an input of from 100 to 350 watts. The 
transmitting circuit is a tuned grid, tuned plate ar¬ 
rangement, which was found best of the self-excited 
circuits because of its steadiness on short waves. 
Proper tuning and a good Biter for the plate supply 
give the transmitter a note practically the same as 
that of a crystal-control led circuit 

A complete description of the transmitter and re¬ 
ceiver used at 2NZ, together with the circuit of each, 
will be found in the Radio Notes section of this 
issue. 

The antenna of 2NZ is a flat-top, inverted “L” 
type, forty feet high and ninety-five feet long over 
all. The antenna proper u forty-eight feet and the 
remainder forms the lead in, The counterpoise, 
built directly under the antenna, consists of three 
wires each ninety-five feet long and spread out iq a 
fan shape, separated thirty feet at the for end. 

Amateurs Have Aided Research 

Aside from the amateurs signaling around the 
globe, they have contributed much to ihe reservoir 
of radio knowledge by learning the secrets and ob¬ 
serving the vagaries of the ether They have found 
out that short waves skip and jump around the earth 
and that the skip-effect is much mure pronounced at 
night than in the daytime For example, stations in 
New York arc heard clearly 111 Australia without 
anyone in the l nited States being able to tune in 
the signals outside of an eight or ten-mile radius 
around the transmitter, the area of which u pene¬ 
trated by a rapidly absorbed ground wave The 
short waves are projected high into the upper Qlmos 
phere, probably about 100 miles above the surface 
of the earth, to bo reflected back to the ground thou¬ 
sands of miles distant from their source 

Operators in the vicinity of Washington, D C., 
report that it is a rommon experience, when work¬ 
ing in the forty-meter band, to notice that, us the 
ionized layer of the earth’s atmosphere rises to high 
altitudes after sunset, the skip distance is increased 
so that the New England short wave stations become 
gradually weaker os the night hours gain in dark¬ 
ness. At the same time, European stations working 
in this band and the mid-west and west-coast stations, 
as well as stations in New Zealand and Australia, 
are heard very loud This effect is said to be caused 
by the sky-wave which passes through a medium not 
capable of absorbing the radio energy and therefore 
the waves actuated by a small amount of power 
travel over such long distances. 

Another interesting observation that has been made 
in the short-wave field is that it is entirely possible 



E S Strout , /r„ of New York, contends that he was the 
first amateur to establish communication with the Byrd 
Polar Expedition This i* the receiving sit that uas 
used ui performing the remarkable feat 

to receive signals over a greater distance than one- 
half way around the earth Knowing the properties 
of these waves, engineers have definitely stated that 
if Johannesburg, South Africa, hears a Pacific coast 
station at a Lime of day when there is nine hours of 
daylight between the transmitter and the A Incan 
receiver, that a forty-meter wave could not possibly 
have traveled such a distance during daylight, there 
fore, it niUHt ha\e gone the other way around the 
globe, which would be 16,000 miles. 

The de\clopment of the short wuves for long¬ 
distance transmission has enlargid unother of the 
amateur’s fields This » the one in winch he "han¬ 
dles traffic” At any time, an amateur is only too 
glad to transmit a message gratis for anyone, upon 
request By so using hi* apparatus under service 
conditions, he has a chance to make tests that will 
show him the value of hi* experimental work 
The amateur's method of sending a message, from 
New York City to Mexico City, for instance, is to 
listen in on his short-wave receiver and try to pick 
up the signals of somo other amaliur in or near 
Mexico City Failing in this, he sends out the signal 
CQ, meaning that he wont* to establish communica¬ 
tion with someone and follows this with his own call- 
letters. In some cases he will insert the name of 
the city for which his message is destined If lucJc 
favors him, he will establish contact with a station 


that is at least within local telephone call distance 
of the party to whom the message u addressed The 
receiving operator will then forward the message 

Should it be found impossible to gel in commum 
cation with a station t lo*e Id iht town of destination, 
the operator will send the message to some other 
station from whi nee it will l»e relayed on its way 

Today, with th< rctnrd distances that can be cov¬ 
ered with short waves, reluya often include only 
three or four stations In the days only four or five 
years ago, a must to-eoast relay in the United State* 
often required the w rvices of a do/eu or more trgns 
mitten*. Tins, of < nurse, was because of the relative 
inefficiency of th< transmilters in use and also be¬ 
cause the longer waves were not n« good for long 
distance work as the short wave* A few year* ago, 
it was necessary to use one half lo one kilowatt of 
energy to transmit over u distance that today can be 
covered with one one-five hundredth of that power 

Type of Aerial Depends on Location 

Amateur experimenters have found that m short 
wave transmission, plai ing of the aenal and run of 
the lead in is important The free end of the wire, 
that is, the end opposite that where the lead m is at 
Inched, should he higher, if both ends <>annot be of 
the same h« lght The aerial should be above sur¬ 
rounding buildings arid trees and there must be no 
sharp bends in thi h ail in Hie 1 ounterpoise should 
be about eight feet altove the ground. 

The advent of short wavi*s ini reun d the popularity 
of number 12 1 nameled ropper wire instead of num 
her 11 hard drawn 1 opjx r wire winch was used for 
amateur aerials for many yeuis 'Hie high-frequency 
currents truvt 1 mostly on the surface of the win, 
and if oxidi toilet l» on ihe surfate of the aerial, the 
resistance i« im reaped and thi * flit icney of the sys¬ 
tem is reduced Iht enamel coating prevents air 
from arting on the copper and causing corrosion 

The question as to whether a flat top or cage aerial 
is must effintnl ran only In* dimlcd for each par¬ 
ticular lor at ion by t \ pm mint B«uui*e ojierating 
conditions difft r, the tugc type is preferable where 
space is limited and amateurs have found that a cage 
about six im heft in diameti r is a satisfactory size 
The Irad in should be a small cage in order to min¬ 
imize resistance 

It is bo^t to uftp a minimum number of insulator* 
in both ucnal and munlcrpoisi and for short-wave 
transmission und reception long thin insulator* ore 
superior to the short type It is more efficient to put 
one insulator at each end of the aenal and counter¬ 
poise rather than at the end of each wire 



PUTTING AUSTRALIA ON THE RADIO MAP 
This short-wave transmitter at 3EF' Melbourne, Australia, enables its owner , H W MaddUk, 
to communicate around the world The set has been heard m every state in the United 
States as well as In Sweden, Italy, China, Canada, Mexico and other countries 
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A chrbUia tomb constructed of gypsum and masonry* found soar Tripod* at Aba 
Zara (the ancient Abrotnon) Itbears an Inscription in Latin the Bmm* letters 
of which are practically as clear and legible today as ever 
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Ibe ibf of a former Phoenician eltv 9 Sabrata (modcn Znagfaa), on 
the roast of TripoUtanla The massive nuns which show on the left 
are those of the later Roman amphitheatre 


St anding all down 
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original p 
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headless statue of Aagrthlaplm, fonad 
ana baths ef Leptfa Magna 


Important Discoveries Made by Archaeologists at Leptis Magna, in Tripolitania, 
the Italian Possession on the South Shore of the Mediterranean Sea 


‘The Italian Crv eminent i% carrying out very brilliantly the task it has set 
ltnclf since iht otcui tun if Inpolitana and Cyrenaica—that of the 
thoiough expl run n of thru great archaeological remains n writes Pro 
fess r Irderuo Hall heir if H me the well known archaeologist, in the 
lllu tnted London Neus Tew countries of iht ancient world can boast 


such a wealth of monuments of the past as these two African provinces 
Four civilisations, from the prehistoric ages down to the Turkish Conquest 
in 1550 have left In as many superposed strata, the records of their n*e, 
arme, and fall the early Libyan, the Greek and the Roman in Cyrenaica 
the Libyan again, the Phoenician and the Roman, in Tnpohtanu, and 
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A renirlubhr bcuttfal marble statue of Apollo, u tbo PrtUra god of prophecy, found In the great Roman thermae or hatha, at I«pdi Magna (modern 
Lebda), In TnpoUtaala, Unfortunately the statue U headless, and the head was not found during the excavation. The Greek and, later, Roman god Apollo, 
among his other attributes, was supposed to be all srringt and hence was the master of prophecy He had many local titles 


as It was actually found In the t herm ae of Leptls Magna—Apollo as the god of music, or Apollo Gltharaedua, the l>r*player. He bolds a lyre 
In Us left hand. Fortunately the head has not been lost, even in the fall which the statue must have suffered 


over these, as the last, but not the least important, the Arabio in both those 
regions The most recent discoveries have been made in Tnpohtanu 
Since 1920, chiefly after the appointment of his Excellency Count Volpt as 
Governor of that province, very important and extensive excavations have 
been executed on many ancient sites of that territory, the most fruitful of 
which are those of Lebda—Leptis Magna—where splendid monuments of 
the Roman domination were lately brought to light Leptib Magna, so 
called by the Romans to distinguish it from a minor Semitic settlement of 
the same name—Leptis Parva—near the Carthaginian frontier, was the 
leading city of the ancient Tripolitis, the other two being Oeea, the present 


Tripoli, and babrata, now 7uagha Founded by the Sidonians on the 
coast between the promontories of Has El M»el and Ras Senk, about seventy 
miles ea*t of Tripoli, whin the mouth of the Wady Lebda allowed the 
lonslrucUon of a safe interior haibor, Liplis Magna grew, in pro^resn of 
time to su<h importance and extent as to occupy a space about f iur miles 
in circuit Its great beauty, the fertility of its surroundings, and the w< llth 
of lit inhabitants excited the admnation of the ancients It was al«n b 
gnat empouum for trade Ihr city was almost entirely rebuilt after the 
Roman ( onquest and espe tally in imperial times by Septimus ^c\erus, 
who was a native of Leptis” 
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Hunting Fossil Insects 

Even a Modest Expedition, When Properly Conducted, Can 
Bring Forth Much Knowledge of Scientific Value 

By T, D, A, Cockerell 

Naturalist, and Prof wan r of Zoology at the Inlverslty of Colorado 



*" WISH 1 could find a fossil dinosaur, 
fifty feet long, In astonish the world 
But that is a foolish wish, when I stop 
to think ohnut u 1 could not |>o*sibly 
1—— “^ afford to hou it dug out, shipped and 
prepared for exhibition, and if I could, where could 
I keep it 9 Dinosaurs, and mammoths, and the like, 
are not for ordinary folks with limited resource*. 
So it u just as w«ll to remember that size is not 
the important thing in stirnre In recent years, it 
has been from the sLudy of little things rather than 
big ones that ad\ unces have been made, and new 
fields have been opened 

The study of fossil insects has several advantage* 
over that of dinosaurs Very little apparatus is 
required, a pick and shovel, and a butcher knife 
will do very well The knife is used for splitting 
shah, by hitting the edges of the pieces The moral 
qualities necessary do not differ from those in other 
scientific pursuits, patience, perseverance, willing 
ness to put up with some physical discomfort, and 
a lapauly for being thankful for small mercies. 'I he 
mieutific results may be imfiortunt It jh laborious 
difficult and costly to obtain a single dinosaur or 
other great beast, which may or may not )>e new to 
aclinic When toilet ting fossil insects, we usually 
obtain many kinds, including new genera and 
species A single day’s collecting will often produce 
several forms entirely new to w ienee, and frequently 
we find a specimen wlnt h carries the history of some 
insect group hark several million years A johnny 
hag, instead of a two ton trm k or a line of camels, 
will be the means of (onveying the precious matt 
rials to our base 

Fossil insects are not found everywhere, and it 
may seem to some a disadvantage that they often 
turn up in remote places. Actually, we esteem it 
an advantage, because it takes us off the beaten 
path, and affords an excuse for odvmture It is 
easier to travel now than formerly, and while expe¬ 
ditions on the most modest scale cost money, they 
are possible for many who arc in no sense wealthy 
People ask me why I do not have an automobile 
I reply that instead of spending time and money 
that way during the winter, I can go abroad in the 
summer, and really accomplish something Thus it 
has happened that my wife and I have not only 
worked at Florissant and in the Roan Mountains of 
Colorado, at Oenmgen in Baden and Gurnet Bay 
in the Isle of Wight, but also in Siberia and the 
mountains of northern Argentina Just now, we talk 
about the possibility of visiting Turkestan 

The Quest Leads to Siberia 

Several years ago a Russian geologist named 
Kusnetzoff was investigating the Araagu region of 
Siberia, on the coast opposite the southern end of 
Sarhahn l«lnnd On the bank of the small Kudrn 
River he pirkrd up a couple of fossil inset is, which 
were eventually *cnl to the United States Notional 
Museum, and transmitted thence to me for study and 
description They provdl to l>elong to the Tertiary 
e|H>ch, and as nothing had been known concerning 
the Tertiary insects of thi* region, they werr ex 
tremelv interesting We derided to go to the locality, 
though wp had been told that it would In* impos¬ 
sible Through Dr Kmhtofowch of Vladivostok 
we obtained permission to enter the country, in spite 


of the fart that no official visa was possible from our 
government or the Japanese 

As soon an the spring term of 1923 was over, we 
hastened to San Francisco to take the Tavyo Maru 
for Japan The California Academy of Sciences 
gave a dinner in honor of our expedition, and many 
interesting speeches were made by distinguished 
naturalists 

J lie voyage across the Pacific was delightful, In¬ 
cluding a wonderful day at Honolulu, where we met 
all the resident entomologists and were most hospi¬ 
tably entertained by them On June 22 we reached 
Yokohama, and taking the night tram, crossed Japan 



A SOENTlSrS HOME IN THF FIELD 


Professor CockcrelCs camp o/i fAr Kud ia Riwr, Siberia 

to the port of Tsuruga, where the Hozan Mam stood 
ready to take us to Vladivostok Unforeseen cir- 
cumslaiH-es caused a delay of a week at this point, 
but we were glad to have it so, as it gave us the 
opportunity to see the real Japan, out of the tourist 
routes The Japanese were very kind, and when we 
finally left for Siberia after a week among them, 
we were seen off by a delegation bearing presents. 

It was not without some apprehension that we 
approached the Siberian shore, not knowing how we 
should be received. But when the Soviet official 
came on board, he passed our papers with great 
politeness, and there was Kryahtofovich awaiting 
us at the wharf Established at Vladivostok for a 
time, we had many interesting experiences. The 
governor of the Province received us in a very 
friendly manner, making a speech in Russian which 
was translated to us by an interpreter He also 
gan us bis mandate, requiring every one to treat us 
well, a document which smoothed our way on vari 
ous om anion*. 

The scientific men of Vladivostok arranged a 
banquet in our honor, and many kind speeches were 
made We were shown the various scientific and 
educational establishments, including the excellent 
Natural History Museum Through the kindness of 
Dr Kryshtofovich, we were able to secure the ser¬ 
vices of a guide and interpreter, Mr A I Lavrusbin, 
whose services were invaluable 

We were still far from the fossil bed, which is 


some four hundred miles up the coast from Vladi¬ 
vostok. There is no road, and tho only way to 
reach the locality is by sea We accordingly took 
passage on the small coasting steamer AUto* and 
after a few days found ourselves at the village of 
Amagu. The people here are Russians, belonging 
to an ancient sect commonly known as “Old Be¬ 
lievers." They are isolated from the rest of the 
world—literally and absolutely so, during the long 
winter months—and carry on their affairs much as 
they have done for many years past Yet they have 
a good fanning country, and do not lack the neces¬ 
sities of life The government expects to establish 
schools, and already it was easy to see the influence 
of ihe long arm of the republic The head man 
was posting up government propaganda texts on his 
gate, one of them read “Without cooperation, not 
even a plow, with cooperation, a TRACTOR M 

For Afield in a Tent 

My wife wrote her impressions in a letter at the 
time, as follows “At last all our cargo was landed, 
and a very primitive cart, tho only sort known in 
this village, was brought, and the baggage put on 
board, while nr trudged behind through deep mud 
to the village about a mile away We had “tenant" 
with the head man of the village, a big handsome 
man with a long reddish beard, really very grandly 
dressed in a pink blouse The house was a typical 
|x k asant house, with tho big stove built in the side 
of the living room and a six by eight oven m the 
kitchen, with a smaller stove beside it for boiling, 
ct cetera A shnnr in the lorner of each room held 
the saerrd images, ami guests upon entering the 
house made the holy signs even before greeting the 
people in the house. 

“The building opened upon a large court or corral 
where pigs, thickens, geese, cats, dogs, cattle and 
horses wander around, making much dirt and con¬ 
stant noise. The two roomed house seemed small 
for its dosen or more inhabitants, but the people 
were most hospitable, and our guide thought it not 
practical to put up our tent The house was very 
dirty, and we feared the food would be quite im¬ 
possible, but even the poorest Russians seem to 
understand the preparation of food, and our supper 
of cottage cheese covered with sour cream, wild 
strawberries preserved in honey with plenty of bread 
and butter and fried salmon was certainly a sur¬ 
prise At another meal we had batter boiled in 
milk, with butter, and I was allowed to make coffee. 
Their religion allows them to drink whiskey, but 
not to drink tea or coffee, although at our last break¬ 
fast our host surprised us by drinking coffee with 
us Our guide explained that even the Old Believers 
have had their revolution.” 

Our things were again loaded on a wagon, and 
our good host, Mr. Sharelpoff, brought them to a 
flowery meadow Here we derided to pitch our 
tent, by the cool waters of the Kudia River, in the 
shade of sweet smelling poplar trees, with splendid 
lilacs in bloom a few yards away This was inland 
from Amagu, but it was still possible to see the 
ocean from the crest of a nearby hiH Larch trees 
(believed to be the lately described Ijarix olgcnsii 
of A Henry) were numerous, and species of maple 
(especially Acer pictum of Thnnberg) grew near 
the tent The only oak was the low-growing Quercut 
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motgolica oI Fischer. The lime-tree or basswood, 
ftiii mutrffuu, was found in flower. Conspicuous 
among tbs herbaceous plants were splendid orange 
globeflowers, bright scarlet Lychnis, and many other 
beautiful things, making the place a botanical para¬ 
dise. We beard thk voice of the cuckoo, just as m 
England. Many new species of bees were caught, 
and the butterflies were numerous and splendid. 

The fossil bed was not far from our tent Un¬ 
fortunately the soil above had fallen down, forming 
a tains slope which moved at the least disturbance. 
It was therefore difficult to get at the deposit, and 
when we did get at it, it was rather disappointing. 
Sometimes hours of digging would produce little 
of value, except fossil plants, which were numerous 
and varied. Nevertheless, when all our materials 
were gathered together, 1 had twenty-one new species 
of fossil insects to describe, some of them very beau¬ 
tifully spotted or banded. 

Fossil Fish In Argentina 

We considered the expedition quite successful, for 
although the fossils might not m themselves justify 
the trouble and expense, they had led us lo a won¬ 
derful country, and caused us to have experiences 
not easily forgotten Moreover, the discoveries 
among living insects and snails were many On the 
way home, we came very near losing everything, 
and indeed our own lives, in the earthquake at 
Yokohama, but we reached security by a narrow 
margin, and eventually armed in Colorado with the 
collections intact 

It is a far cry from the coast of Siberia to ihe 
mountains of northern Argentina, hut Mr G L 
Harrington, a geologist of the Standard Oil Com¬ 
pany of Bolivia, had discovered a deposit of fossil 
insects in the Santa Barbara district of the Province 
of lujuy, not far from the Bolivian border Here 
again the fossils came to us through the United 
Stales National Museum This was the first deposit 
of the kind to be found in the whole of South 
America, so there was nothing lo do but go and 
investigate We sailed on June 13, 1925, from New 
York for Buenos Aires, which we reached on July 4, 
after a very pleasant voyage in the good ship Vestris . 
Mr Harrington was away in Bolivia, but Mrs Har¬ 
rington very kindly invited us to her home at Haedo, 
a suburb of Buenos Aires, where we spent a week 
getting ready for the expedition 

Wc were very fortunate m having Mr Eugene 
Stebinger of the Standard Oil as a fellow passenger 
on the train northward, and getting from him much 
valuable advice, as well os the loan of a small water¬ 
proof lent. Eventually we found ourselves at San 
Pedro de Jujuy, on the Leach Brothers estate, where 



TWO FOSSIL INStrTS 

Uppes harUcst known fossil wasp, discovered in Colorado 
Below A fossil butterfly found by Mrs Cockerell 


we enjoyed the hospitality of Mr and Mrs. R C 
Anderson This is a great sugar-tane country, and 
the way in whuh the industry has been developed 
by the five Leach brothers from England, m a 
period of about forty-five years, commands our 
admiration and respect. It would he hard to find 
a better example of the results of ability and in¬ 
dustry, combined with moderation in living and 
kindness to the people employed 

We were still a long way from the fossil bed, 
and should have found it diffirult to gel there but 
for the kindness of Mr. And* rson, who had us taken 
in an automobile as far as the road went, and pro 
vidrd mulis and a guide to take us along the trail 
The car slopped in the nndst of a beautiful forest, 
where Daniel Rios and his broth r awaited us with 
the animals Now began a journey up and down 
the sleep hills, through fine lonntry, but tiring to 
people who had not ridden for a long time It was 
quite late when we reached Sundial, which proved 
to consist of a tingle poor ranch 

Although we were nearly on the tropic, it was 
cold and misty, with condensed moisture dripping 
from the trees We pitched our little tent, and 
eooked on an open fire outside I*he next day we 
proeeeded up the gulch, and soon found Mr Har 


nngton f s locality The fotsils are in a peculiar 
green rock, which readily breaks into small blocks. 
There was no trouble in finding specimens, but 
nearly all were beetle wing-covers, which are not 
very satisfactory for classification or stratigraphy 
Nevertheless, we got a fine little fish, representing 
a family of armored cat fishes not before found 
fossil, part of a male i Ticket, showing that in former 
times these animals sang as they do now, the forceps 
of an rarwmg, spcuis of Ifemiptera, and other 
things of interest Some of the beetle elytra are 
elegantly marked with striking patterns 
The life of this region is of a sem it Topical type, 
with immense trees but no palms (except in the dry 
lowlands), many green parrots (Amazona aestiva) 
but so far as we could see, no monkeys. Great 
snails, common under the trees, proved to belong 
to a little known species not represented in North 
American tollwlions I was able later to publish 
the first good figures of this shell A small butterfly, 
picked up m a chilled condition, turned out to be a 
Brazilian species new to Argentina, and the same 
was true of a conspicuous scale insect The common 
shrubby groundsel growing by our lent was called 
benecio hmsihensis 

The Human hide of Science 
I have given only a v« ry brief sketch of the 
Siberian and Argentine expeditions, but enough per 
haps to show what wi met with, and how it was pos 
slide to attain Mines* Nothing stand* out more 
clearly limn the kindness of the people with whom 
we had to deal, and among the various gains, we 
count iiHisl pm lous the friendship of those who 
aided us Stienie, from Mb very nature, is inter¬ 
national, and perhaps those who wish lo promote 
international friendship cannot do better than facili 
late s< lentific intercourse lielwccn nation* This is 
most effective when rarned on privately, among 
individuals, rather than through formalities and cere 
motual Not only will scientific workers aid one 
another, but non sen ntifu j>eoplc gladly lend their 
aid without expectation of retoinpuise 

from the standpoint of the individuals participat¬ 
ing in an expedition, whrthir in search of fossil 
insects or the Holy Grail, there is the immense sat¬ 
isfaction of having an objective lo be attained, com¬ 
bined with the certainly of interesting experiences 
by the wav ttiore is no better means of education, 
alwa>s provided that the prerequisite courses have 
been taken The prerequisite courses in this case 
are those, formal or informal, which have stimulated 
h love of man and nature a reasonable understand 
mg of human and sninlific problems, and a desire 
to learn 
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A GROUP OF FOSSIL BLULtS 

Then interesting fossils, enlarged about seven tunes so as to present detail* were located at 
Sundial, Argentina, by C L Harrington, a geologist of Bolivia 



FOSSIL IN'thl 1 WINGS FROM MHMI1A 
77/rv are enlarged about 21A time* Urns Lin I nmipphiliis n* utlii- Imai Rk nr 
Mt-iiarrrcupiM oplims. Lowuc Lkft Pin m refracts Lowfji llitiir PhilRgra Luiliann 
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The photograph ui the insert shows Frank Lockhart winner of the speed classic held this year on the Indianapolis race trade 

Guinea Pigs of Motordom! 

How Automobile Racing Gives Us a Longer Ride for Our Money 

By NeU Ray Clarke 


0 one would think of the automobile 
rate track as a practical laboratory >et 
that what it ha* bet >me It is in 
reality a proving ground of ideas out 
of winch the bibt are sorted for future 


me possibly by the general motoring public 
It is a dangerous pastime this furn us docking 
off (f more than a mile and a half a minute Ihrre 


are thousands of dangers—that f speed if a tol 
lision of skidding of some Inken part of the 
machine causing it to get beyond the control of tht 
driver (ven a sparnw flying aertss the track has 
been known to injure seriously the eye of a driver 
There is the Hanger from fire and frein the bursting 
of a gasoline tank which invariably burns the drnt r 
Someone has called the dmrrs the guinea figs of 
motordom m aning that thry are used in the auto 
motive world just as are guinea pigs in research 
laboratories fur trying out experiments 


Motors Smaller Than Ever 

Racing is a tot of speed but still more important 
each year is endurance—endurance of car and driver 
It la a test of valve* vihc sj rings crankshafts oil 
log systems, tires ig.mli n spark piu r s gasoline and 
other mechanical and techncil d tuK It is alto 
a test of a man's tapa lty for stinting physical 
punishment over a track thit 1 n ij s him continu 
ously for five or six hours if hs l nerve his 
courage and of the response of his niubdea to the 
Will of his brain 

Tht c its are stripped for action They art little 
and lithe wiili canot like bodies Tley are \\r 
tually m >lors < u wheel* Thnr steel or aluminum 
bodies art s n ewh.it 1 n n er than a man is tall 
stream lined tc effer little ir no resistance to the 
wind and so nirrow that the driver figuratively gets 
into his seat with llr nd if a shoehorn The dash 
board in front of him is hirdly wider than the run 
of 1 is steering whitl ud of Untune* a portion of 
this r m is cut out to end Ir him to squeeze into the 
neat 

Pr manly the race is a trM of the engineers the 
men hose ideas are Icing tried out It will tell 
each whether his yt ir of re* tr h and labor have 


been wr rlh while or whether there have already been 
later developments which will render them useless 
Mo one watches the races will) keener interest than 
these engineers who helped disign the motors and 
usually (hey arc to be fouid down in the pits with 
the boys where they can watch their inventions 
at cl >se quarters One may have contributed a spark 
plu r another a valve another a cam a piston nng 
or a supercharger but they aie all at the rate for 
some brain child of theirs is strutting its stuff be 
fore the automotive world 

In the first rare on the Indianapolis speedway m 
1911 the motors had a displacement of 000 cubic 
inches or under The rate was won by Harroan 
driving a six cylinder Marm n with a piston dis 
placement of 4471 cull c inches— five times larger 



ADDING THF FINISHING TOUCHES 


7 mo t m of Peter dr Poo fan tight cylinder Duesenherg 
rtter i / h fcflj stll bciig imcmhtrd when the other can 
wtrt tfual fying for tie ace an l i I ch although still stiff 
fi sh l tn fifth place 


than the motor whuh finished first in the 1926 race 
—and the average speed waa cnly 74.59 miles an 
hour In those days some of the pistons measured 
from 41/j to 7 inches high and were about the size 
of a quirt cup Today (he pistons are about the 
M/e of milady s box of rouge 

The motors this >ear are about half as large as a 
Ford motor 91^ cubic inches—smaller than motors 
have ever been in the history of racing They are 
there with the horsep iwer h iwever The winner of 
the lacc Frank lockhart a young Pacific coast 
Lorhmvar by driving his car at a speed of 115 48 
miles an hour, established a new track record for 
a single lap The former Tccord of 11428 miles 
an hour e«tablished last year by Peter de Paolo was 
made in a car with a motor one third larger than 
those in the cars entered in the race this year 

Speed Steadily Increases 

The average speed of 9468 miles an hour main 
tamed by the winner of the race this year is not as 
high as the average speed of the winner of last year's 
race—10113 miles an hour Attention should be 
called to the fact, however, that the motors were 
brand new and almost in an experimental stage, and 
it u believed by experts who watched their per 
formance that they give promise of surpassing in 
speed and performance, when they have been per 
fee led, the type used during the three preceding 
years 

"During the war,” said one authority, ((red Dues 
enburg), "the Government asked automotive engi 
neers for a powerful engine, so we got together and 
pooled all our ideas By selecting the best we could 
offer, we finally developed an engine of about 900 
cubic inches which developed 203 horsepower W* 
thought we had done a pretty good job Today* 
just right years later we have produced a motor one- 
tenth that sue which develops almost the same horse 
power” 

To encourage Just this kind of efficiency, as well 
as to decrease speed and consequently the danger to 
human life attendant upon the race, track officials 
every two or three years have decreased the piston 
displacement of the motors to be entered. In tpite 
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at th«t fact, however, the «peed made os the track 
ha* steadily increased 

Another authority, Harry Miller, furnished these 
specifications for the details of his motors and the 
other entries vary little therefrom* 

The engines have eight cylinders in a line, ar 
ranged in two blocks of four Hie combustion 
chamber is senuspherical There are two valves to 
each cylinder, two overhead camshafts and spur 
gear drives The crankshaft is counter balanced, and 
there are five main bearings The bore is 2 3/16 
inches, the stroke three inches, and the piston dis 
placement is 90 2 cubic inches The weight of the 
car complete is 1,400 pounds, the length is 119 
inches, the wheel base 100 inches, and the tread 52 
inches It stands 37 inches above the ground at the 
radiator, the height at the seat is 20 Indus and the 
body is 18 inches wide The car carries 4VI gallons 
of water, five gallons of oil, and 25 gallons of gaso 
line 

In the main features, the rating machine is not 
radically different from the passenger car Hie en 
gine is of the same general type, it has the same type 
of transmission, the same rear axle and differential, 
and the gear ratio, which ordinarily is associated 
in the lay mind with the speed which a tar tun make, 
u not essentially different In order to permit the 
gas to pass more quickly into the cylinder* the 
valves have a larger area in proportion to cylinder 
volume Of course, it goes wthout saying that most 
of the parts have been made with greater care than 
ts exercised for the block jobs and that thi re is 
greater mecty in fitting the parts together The 
supercharger ‘peps” up the speed about half again 
what it would he without that veiy recent addition 
and it pushes the engine speed up to between 6 000 
and 7,000 revolution* per minute 

The wheel diameter is 30 inches Hie treads of 
the balloon type tires are smooth and >ery thin, and 
the rubber along the sides of the tires is so thin that 
you can easily *rc the cords through it The air 
pressure used n 35 poundb The chief improvement 
in the tires for rating cars during the years has 
consisted in getting substance* to harden th« rubber 
so that it can stand the abrasion, to the sa< rific e of 
other factors which are desirable m tires designed 
for long use There was less tire trouble during 
this year’s race than ever before In the race the 
tires get much too hot to touch—‘plenty hot” as 



TWO RACING SPECIALTIES 
Tor Th* stems* wheel u cat may to as to allow room for 
the driver Bztow A Due<tnberg motor equipped wtfk a 
supercharger shew* tn th* center of the motor 
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A RACING CAR DhSICNFR 
Tfui photograph show* Mr Schmidt det gnrr of the Schmidt 
Special* with one of hit extren ily p u tjul yet tmall borr 
rictng car motor * 

one mechanic expressed it and sometimes they be 
come hot enough during the grind to devulcani/e 
the rubber 

Rtgaidlesa of their names, most of the ears in 
tered in this years race were the creations of Harry 
Miller, two of th< m being front wheel drives Some 
manufacturers made adaptations of the Miller motor 
by substituting \alvcs or other dcMLts of their own 
creation, and then it christened the cars The remain 
mg cars in the rate consisted of two Duesenburg* 
one of which was tin much discussed two cycle job, 
a dolled up fiont drive turd and three bchnudl 
Specials whifh were of Trench make using single 
sleeve calves irt the motors 

Fred Duesenburg has pioneered for the Amcrinn 
motor ear in the straight t iglil motor the super 
i flarger idea, and the hydraulic f ur wheel brake 
Hie straight eight motor and the hydiaulir four 
wheel brake have come into ordinaly use It is 
said that thr supercharger will follow 

450 Miles on a Gallon of Gasoline! 

This year Mr Duesenburg tried out the two cycle 
engine The idea is not a new one for Bill Turner 
finished in a two cycle Ampltx in eighth place in 
1911 The new two cycle model is not yet eonsid 
ered practical, but this engine was acquitting itself 
with credit until a rear tire went *ofl and it skidded 
and hit the wall, putting it out of the rate due to a 
bent rear axle 

The supercharger on the Duesenburg cars is a 
device resembling a great snail *hcll attached to the 
side of the motor, which sends the fuel flying into the 
motor to develop additional power for more rapid 
speeds This is really a centrifugal pump rotating 
at bix to seven times crankshaft speed oi up to 
40,000 revolutions per minute ! It pushes the gase 
ous mixture of fuel and air into the intake manifold 
under a pressure of about Un pounds per square 
inch above atmospheric pressure 

The front wheel dnve Milb rs another innovation 
this year, aie not entirely new for Walter Christie 
drove a car with a motor geared to the fiont wheels 
before the days when auto racing fixed Indianapolis 
on the map I he advantage of the front wheel dnve 
is that it eliminates the danger of skidding Hie 
bark of the car simply trails after the front wheels 
It also enablrb the designer to re dun the frontal 
area which is exposed to wind resistance by seating 
the driver much lower in the car as well as to lower 
the center of gravity In the average ear the back 


wheels push the front of the car about—a sort of 
cart before the horse arrangement 

In the recent Indianapolis event the front wheel 
drive cars, although they did not finish the race, 
could take the turves at the same rate of speed that 
they could make on the straightaway, whereas the 
rear wheel drive s had to slow down 

It in evident that the goner'll tendency through the 
years in motor dt vel >pmt lit for racing ears has been 
toward an engine of sm ill pist in displacement, de 
veloping higher and higher p utr What has been 
harnid in racing has hetn upj 1 m d to the passenger 
< ur and eaeh year or two the ni t >rs in our passenger 
ears have grown smaller and sm ill r, but our speed 
has uiercawd In oidmary parlance, that means a 
longer ride for our mom y, or more nulls to the gal 
Ion Mr L F httiering perhaps the foremost 
automotive engineer in Aimrna hut* said that there 
is enough power in a gallon ef gasoline, if it were 
used efficiently, to drive s l c rd lrom Dayton to 
Detroit a distance of 450 miles I here is )<t some 
thing for these engineeis to work for Real fuel 
e« oik my i* the desire of all nutnmohile drivers 
Those in the know believe that the engines in our 
passing' r (irs are going to glow sinuHer in the 
future and that in a few yiors we will be getting 50 
miles to the gallon reidily, with ut any sa nhcc of 
spetd they point to the number ef small tars now 
in use in Furopc which h lit that mileage So 
highly are the engineering ft it lire* if some of these 
motors being developed, that one automobile engine, 
manutac lured in Italy is now said to be al le to 
make fn m 7 000 to 8 (XX) revolutions a minute 
At least it is safe to pnditl that whatever ceono 
nuis of construction or factors <1 safely Hit found 
piacluable in Taein^ cirs will ultimately come to the 
joy riding puhlu I he man whose motor f uled him 
on the race track has perhaps contributed more to 
you and to me thin the man who won the race 
Through tbe*e very failure a automotive engineers 
ore learning the weaknesses -ind the flaws in their 
creations Thai knowledge is power in their hands 
to better lb* ir output in the future ind to aid the 
pleasure nr drive r 

a Defects in our ipohcn language hate caused the 
United States Naty to detclyp a system of com 
mu mention that ts not easily misunderstood It 
u ill be dtscrtbid m our November issue 
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FXAWPIES OF FHONTrND m IMS 
The photograph at the t * tAmi a \t U r S/ nal that hdi 
the lend for 100 miles At the t /to t t it Ford u ith 
the motor geared to if f t i h ts 
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Clean Comfort in the Home 


How the Coal-burning Furnace May Be Converted to An Oil-burning Type, 

and the Results of the Change 

By Lows S Treadwell 



]HL difficulties of the rwnir of a coal 
burning furnace an ninny ll is not 
only netrs«*aiy to pun hast* a large 
quantity of fut I usually at a time when 
the household finances ure rather low 
but it is also nccesMHiv to |K nodically transport this 
fuel from th* stora r < bin I » the funiacr by hand 
and to otherwise l ik< une of the hrati r The 
shaking down and mmval of ashes is a dusty job 
and one that the iun^e house owner would be 
only too glad to pt t aw i> from Fhese and other 
objec lions to thi us of i oal an a house heating 
fuel have lul many t > find a way out of th* difficulty 
At the present day house healing by means of oil 
seems to Ih the solution to the problem Oil holds 
many adventures It is coxy to obtain and to store 
and a well design*<1 and properly construct*d oil 
burner will operate throughout an entire cold season 
without any attention whatsoever on the part of the 
owner 


How to S«|prt an Oil Burner 

When the house owner is considering lh< installs 
tion of some m w tvpe of heater in his piesent coal 
burning furnace theie an two questions that on 
uppermost ill his mind 1 lit first is * How docs tin 
co*t of oil compare with coal ; * 1 he bee ond ques 

tion is “What is the best oil heating device to in 
stall * 

A consideration of the cost of oil burners and of 
their installations as well as of the accessories nec¬ 
essary brings us to the * one lusion that at the pn sent 
time, there ih but little saving in cash thit can Ih 
effected. However there arc many advantages on 
the nidi of the oil burner lhat would tend to ovi i 
c ome even an increased cost 

A fair comparison of the cost of a good grade 
of fuel oil as j gainst coal can be (blamed if w« 
consider lhat 100 to 125 gallons efficiently burned 
will provide the s Un ie amount of htat as one ton of 
a good grtdc of hud coal At 10 cents per gallon 
or less a((ouhn r to the nmrket it is obvious that 



SI \ l ( OM AlNhO 

Htre th mrchntum t [hred in thr ath pit Only Me 
rorb irr ur u o«f dr th h iter Thr mrrhani%m u sup- 
porU t ly springs i d a fin vbrattoi and noiv 


there will bo an actual saving of from 25 to 40 per 
cent in favor of the oil There is, however, the 
additional tovt of the pilot light, plus that of the 
electric current for the automatic control and motor 
For the pilot light, the cost of gas will average 75 
cents to $1 25 per month, and for electru ity, SI 25 
to $200 per month, making a total of from 92 00 
to $4 25 per month Moreover, heat will probahly 
be used at least a month longer each year because 
of the automatic functioning of an oil system on 


Solving the Heating Problem 
It is but human to want the greatest 
comfort m one’s home, and so the prob¬ 
lem of hea ting the home m an e fficie nt 
and healthful manner u one that occupies 
a great deal of attention The market has 
recently been flooded with numerous types 
of oil-burning devices that are de signe d 
to be used m standard coal-burning fur¬ 
naces The interest in these has been so 
great that we have made an extensive sur¬ 
vey of the situation and this has led to 
the conduuons that are put forth m the 
accompanying article In the selection of 
a home-h eating plant of the oil-buraing 
type, the average person should not feel 
competent to judge for himself as to the 
one to buy Thi* important detail should 
be left to some one who is constantly n 
touch with the oil-burner manufacturing 
held If any reader who desires to install 
a new heating system will follow this 
article, we are quite sure that he will have 
little or no trouble with an od-burning 
plant — The Editor 


dully mornings and (wrung* when buildm^ a cotl 
In* would be too much trouble ll is this last con 
sidrration however that make* an oil heated fumaw 
desirable for it provides an tven temperature in the 
house at all times in depend* nt of human effort 

The tost of a good installation including a stor 
age lank of about 275 gallons opacity runs from 
*50 to 550 dollars or even higher Although there 
art thraiwr devices adverted it is usually found 
that Mther they are not as dependable or that the 
co«t of tlie extras which art not included in the 
advertised price for the muhanisro when totaled 
will raise the complete cost practically up to these 
figures 

It is obviously impossible for us to advise each 
individual reader as to the hpe of oil heating device 
th it is to be installed We Ime illustrated on these 
jiages «everal types of oil burners that can be in 
si died in stand ird coal burning furnaces Probably 
thf Ih st thing for a furnner owner to do in order 
to determine the type of oil heater that he should 
bu> is to communicate with tht manufacturer of 
the < (ml burning furnace that he has on hand They 
will pre I ably be able to tell him just what type of 
oil burner will be most satisfactory for use in con 
nection with that heater Another good plan is to 
get in touch with a company of heating engineers 
They can act in the rapacity of consultants and also 
as an intermediary between the consumer and oil 
burner manufacturer This latter course will not be 


any more expensive ui the end because the company 
of heating engineers will get their commission from 
the manufacturer of the oil burner that yon pur 
chose Furthermore, their experience with all types 
of coal burning furnaces ana with the installation 
of ml heaters therein will enable them to advise the 
consumer in the most intelligent manner posaible 
In general, there are two types of oil burners on 
the market today In one type, the oil is thoroughly 
atomized and mixed with air This process is 
earned through by means of an electrically driven 
pump Ihe other general type uses gravity feed 
It is interesting to know that the United States 
Department of Agriculture has earned on numerous 
tests with these two types of furnaces and the resulta 
of these arc expnssed in the following paragraphs, 
quoted from a recent report of that department 

Good Combustion Essential 
* The tests ronduc ted show that the atominng type 
of burner is hi t hc r in eftc irncy and has Ira tendency 
to soot than the gravity type Fut I oil will not 
burn readily when a flame is applied to its surface 
and heme the oil must hr prepared for combustion 
In the gravil) feed type some device such as a hot 
plate i« necessary for volatilizing the oil In some 
types the plat* is hratid to git the fire started after 
whuh the heat of the oil burning on the plate is 
relied upon to keep it hot 

\ir i* generally brought into the furnace by the 
nalunl draft pioduied by the chimney Ingenious 
methods hive been used to inHucr an intimate min 
phng of this air With the viponzed fuel In general 
good combustion w not secured by this means WTnlc 
thi principle seems simple enough the fuil and air 
are not mixed with suffk lent thoroughness to produce 
a good clean flame In the cheapest burners of this 
(lass the burner is stall* d and controlled by hand 
The atomizing l)pc of burner includes tin spray 
type and those whnh break up the oil by forcing it 
under pressure through a small opening air being 
siipplud to the flanu bv a blower or pump arranged 



. AN FFFTHFNT TYPE 

After a has been emuUtfid od is thrown from a spuming 
duk through peripheral breakers Thus a suirling motion 
ts imparted to th* mixed gases of combustion 
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A COMPROMISE ONI MU IIOI) 

In this type of burnt r no j peeal setting u n qn ttd The nistu g gr te and fir* hot are 4 /«/ ttioi f th t k ga e i drau i t th U r / \ l ih th ly r tart 

luted mih fre brick giving a refractory surface which adds volatilisation of the oil mg th*. I l ati n of tl t h at un ts i id § t/ g g trill ft / fi im 


so that it can be regulated The spiay t> pK «f 
burner consuls print 1 pally of an air and oil nozzh 
arranged so that air from a motor dnvi n t ompressor 
blows dirts tly over the oil nozzle, creating a partial 
vacuum Thu drawn from thi oil supply a finely 
divided oil spray in somewhat the same manner a* 
gas is supplied to the cylinders by the carburetor 
of an automobile The rate of feed is controlled by 
Uu air pressure and nozzle opening Automatic 
control with a thermostat is generally used 

“For the atomizing type, gas or electnuty or pos 
sibly both, <tre required for ignition and electricity 
u used to operate the motor which drives the blower 
and oil pump unit 

“Gravity type burners are installed at a tost as 
low as 30 dollars, but id addition to the objection 
of sooting and inefficient combustion, they require 
a high grade fuel costing more per gallon and con 
taming fewer heat units per gallon than lower grade 
oils* 

CJeanline» an Attractive Feature 
After oil heating ha*? been installed, the furnace 
man—be he owner or hired—is done away with and 
the idiosyncrasies due to individual methods of bring 
are eliminated It is only necessary to start the oil 
heater in the fall, to set the automatic temperature 
regulator at the desired point and forget about the 
furnace for the rent of the season 

fhe fuel oil that is employed in connection with 
an oil burner is stored in a tank buried m the ground 
outside of the house A filler pipe for this tank 
extends out to the curb In order to get u good 
idea of the comparison between coal and oil burning 
facilities form the two mintal pictures described 
in the following sentence* A tnuk load of coal is 
driven up to the side of a house, the coal chute put 
in position and bag after bag of coal rattle* down 
the chute This nerve racking noise continues for 
possibly half an hour After the coal man drives 
away, small pieces of coal are found within a 
radius of five or ten feet around the window or 
other opening through which the coal was intro 
duced These must all be picked up in order to 
keep the yard looking neat After the furnace has 
been in operation for some time, the ash pile grow* 
steadily higher and higher An ash ra in comes and 
it away. He charges for his labor The dust 


that is nccfbbauly stirred up during hi* work is 
most annoying as it will hift into the house and 
Mttln everywhere that it is not wanted 

The other puture is far simpler An oil tank 
truik dnwn up to the curb and places a delivery 
pipe in the tube that connect* wi h the home oil 
tank In a few moments, a hundred or more gillons 
of oil have been delivered without noise dirt or 
trouble and the tank drives away Thin in the last 
that is seen of the fuel, either in its original form 
or in the form of a burned residue There arc no 
ashes to be removed 

In one of the type* of burners that we lllustrvU 
an emulsified mixture of air and oil is *hot down 
ward toward a surface c/f healed bricks that have 
bun placed over the old grate and iround the fire 
box The reflected heat from thi sc bnrks reacts to 
produce more efficient comkubton With this type 
of burner, the bricks ran be removed fiom the fin 
pit and the furnace used for coal burning in ia*e 
this should be ncuuary, due to a temporary failure 
of tho electrical supply to the burner mechanism 
Another type shown is that in which practical!) 
the entire mechanism is set up in the ash pit with 
the ordinary coal grates removed Oil mixed with 
air u thrown from revolving or stationary periph 
cral orifices through breakers, bciomeH volatilized 
and is burned like a gas Ihe mechanical mixture 
of oil and air is sometimes agitated further and 
projected toward a hot iron surface or u glow in 
refractory substance whith aid* mon rompleU <om 
buation A pilot light fin* the oil and a thermostu 
responsive to the heat of the rooms lontrols th< 
speed of the actuating motor 

A combination of the two types of burners de 
scribed above is also illustrated In this veiy effi 
cient unit, the actuating mrihatusm is jdaccd outside 
of the heater and a burner in the pit causes the 
combustion of the oil This particular sys’im dews 
away with the necessity of hiving brick lining* or 
specially constructed refractory baffle* 

There is one other feature to be found in con 
nection with oil heating that we must not fail to 
stress It is one that will appeal to all as it enables 
the home owner to obtain more space for living or 
recreational purposes When a coal burning fumacr 
is used, a large put of the cellar is takm up by 
the coal storage bins The ash receptacle* that are 


a mt'ssaiy put of tin furnaic equipment also like 
up span rii< very nature of tin real l>urnm n 
fiirnme eliminates the vilui i f the remainder of the 
ullar f »r anything i Im thin f'lr the storage of 
material* that an not dimagid by dust and dirt 
All thi* is not the <tnc whui oil heating is used 
Thin thi lu iter and its apparat is takes up only a 
very small pirl of the cellar I h* nmainder at 
once Ironies available for other purpoMb and the 
avertgt home owm r, after insi dling oil heat, usually 
takes advantage of tins at onu II in not infrequent 
to find thit a billiard or card nom has been built 
m the place that fomn rly was otuipiid by the coal 
bins A very convenient laundry also can be located 
in the cellar PI ly rooms for thi children and 
other spar* savin^ idi is will present themselves 

Even Icmptratun Promotes Health 
It must ml bi thought that the construction of 
buch rooti s in a ban mint will he highly expensive 
The eoi inry is true Pljsti r I ward (an be used and 
the walls < in 1 e papered nr puinted at n low cost In 
many cases thi man of the f irmly will take delight 
in th( woik entaihd in building these rooms 

With cod burning furnnes of any kind, regard 
less of whether they be of thi hot air hot water or 
wliam type the fumis from the burning cool are 
bound to gd into the houM and to cause a disa 
^retablc sdllement of dust This is not only bad 
fiom in esthrtii Hlindpoint hut the cfFiil* of 
dn fumes on health ari d« (enmenlal \\ ifh oil heat 
ing all of thi* is done awiv with The house is 
always healed at an even Unifinluie due to the 
thermostiln regulation possil le and in this manner 
hisllh is agun prmn led Tl has hien said by those 
who hive never invisti r tit d ( il furnat es to any prut 
extinl that oil hurncis are noisy m o pint ion this 
wus liue if soini of the original types but meat 
impiovcratnls lnu done away with tin* and other 
dffiutmiiH and the publii todiy can puitlnse 
welldisqned oil burner* that will operate with thi 
greatest cAiuency and with the least amount of 
trouble and attention 

1/omic physus provides th* ley to the hidden 
secrets of the atom In Us event I statt the atom 
docs some n markable 'stunts * S >m* of tht c 
hi// be i xplowed next month ly a noted phyu* tsl 
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A MINE Root COl LAPSES A SUBSTITUTE FOR THE MULF 

The txcavtUun of wren ui» underlying lints of coal frequently cau «i heavy settlements 77i* nude working Mtuig i(aUn/ (Aowoiuij of feet below ground m U mm§ seas one of 

at the surface Thu shows such a settlement aided by a bursting water main the curiosities of mining Now a storage battery locomotive hauls the coal 


Uncle Sam, Spendthrift—V 

Waste in the Mining, Marketing and Using of Coal, and the Remedy 

By J Bernard Walker 


HI 


AVF you ever seriously considered how 
largely not merely the comforts hut the 
bare necessities of your daily lift arc 
dependent upon coal 9 Do you live in 
a city 9 If so, note the following fads 
Your daily life begin* with the ptessing of a button, 
in ltsponse to whu h <oal, in the form of die trie 
light, answer* your call The southern grape fruit 
with winch you start your breakfast is on your table 
because ice and the locomotive, in order to get it to 


your tabli have consumed an amount of coal equal 
to tht weight of your grape fiuit Coal a* power 
cames you to >our factory or office if to the factory, 
your laber is aided by coal through a power driven 
machine if to the office you arc lifted to your floor 
by coal acting through an clcdrically operated ele 
valor By the wiv this vertical transportation ser 


vice consumes in New York City alone, 250 000 tons 
of coal per >t ir 

If you haw tht inclination and means lo be up 
to date, your home is replete with many kinds of 
labor saving chdu ill) driven appliances for the 
operation of which \ u ore indebted to that silent 
but everpresent fntnd king (. >al ’ 


Fertilizer From ( oal 

So great is the contribution of coal to ibr daily 
life on the farm as to justify llir Mole inent Die 
alory if wheat is the story of coal lo provide 
modern farm machinery involves thr use of coal 
}n mr I ting tin ir >n out of the ore, in reduc ing thr 
iron to Nletl and in fashioning the steel into the 
harrow and the ph ugh We hear much in these d lys 
about nitrogen fcitilizcrs, of whuh hundreds of 
thousands oi tons an used every year on our farms 
The nitrogen is a h pr >duct of the coke oven and 
one hundred and thirty tons of coal have to pass 
through the osens 1 \ roduri 100 tons of coke 

We are proud and justly so of the American 
hamster and lhreshin p machine—coal has made 
them possible The mowment of the country's 
enonnnis crops to market could be accomplished 
in no other way than by our railroads, which are— 


and for many decades to come, at least m the wheat 
growing districts of the west will he run by coal 
Coal drives the flour mill snd for every pound of 
bread it is necessary for the baker to burn up one 
third of a pound of coal 

The United Slates ( oal C ommission says that be 
tween 40 000 and 50 (XX) tons of coal invisibly 
reaches our table every dav but even that amount 
is small compared with the annual production from 
our mines of 500 000 OOff tons of bituminous roal 
Of this total, 28 permit goes to the railroads 25 
percent to the boiler houws of factories and mills 
15 percent to the coke ovens and gas plants 10 per 
cent to the homes of the |>cople 7 percent to the 
etc c 1 plants 7 percent to the power houses and street 
railways 4 percent is exported, 2 percent provides 



MACHINE REPLACES THE MAN 


The coaUcuuing machine now eases the tabor of the minor 


power at (he coal mines, and the last 2 percent repre- 
sents steamship fuel 

Truly, the dependence upon coal is not merely 
countrywide but is all embracing Hence the ques 
tions of the reserves of coal in the ground, their 
ultimate exhaustion, thr rate at which they are being 
mined and consumed and whether they are being 
mined and used wastefully should be of the very 
deepest concern to every American citizen 

Skimming the Cream of the Coal Mines 

The entire coal resources of the United States, 
exclusive of Alaska, have been estimated by the 
United Slates Geological Survey at the enormous 
total of 1 535 090 990,000 tons, which is nearly one 
half of the total Tesounes of the whole world Ihta 
estimate was madi in 1911 The annual consump¬ 
tion of bituminous coal was 417,111,112 tons m 
1910 and 579,185,820 tons in 1918 The total pro¬ 
duction in this country from the first opening of 
mines to the end of 1918 was about 13 billion torn. 
Comparing this with the estimated coal reserve of 
over 3 515 billion tons, it would look as though the 
last thing the United Slates has to worry about ia 
the exhaustion of its coal supplies 

But, when we look into the details of the coal 
situation, we find that it is not so favorable as the 
naked figures suggest In the first place, of the 
enormous total given above, only 21 billion tons 
represents anthracite and less than half of the total, 
or 1 441 billion tons is straight bituminous coaL 
The balance » made up of semi bituminous, sob- 
bituminous and lignite Furthermore, during the 
years in which the country has been mining coal, it 
has naturally mined the best coals and those which 
be nearest to the manufacturing and industrial cen¬ 
ters As Dr George Otis Smith, Director of the United 
States Geological Survey very pertinently has stated, 
“To the coal consumer on the Atlantic Coast, the 
average life of America's great coal reserves means 
much less in dollars and cents than the approaching 
exhaustion of the fields that lie nearest his boiler 
house . . .** The tonnage remaining in the great 
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producing fields of the out li so limited u to nuke 
ooal-uving a topic deserving the best thought of 
those concerned in power generation Mr Lesher, 
anotlpr authority, says, “The production of one 
billion tons of coal (as against the present produc 
bon of say 500 million) in the United States in one 
year, is to be expected in the not very distant fu 
turn." 

As in the nutter of our oil r es er v es, so in the caxe 
of ooal—we have been skimming the cream by min 
ing our best coals and leaving to posterity those 
which are of leu value and will cost more to re 
cover and transport In 188L V the Pittsburgh bed 
in Pennsylvania was yielding 10 million tons a 
year and the life of that field was considered to be 
a matter of 30 generations As a matter of fact, if 
that rich field continues to be mined at the present 
rate, the exhaustion of this, the largest coal bed in 
Pennsylvania, will take place within not 30 genera 
bona, but one Again, the Georges Creek field—* 
the main source of coal in Maryland—was yielding 
two million tons per year in 1880 and was estimated 
to have a life of 150 years "To date,” says Dr 
Smith, M ao far as the big vein is concerned, the field 
is regarded as almost worked out ” The estimates 
of the life of the famed Pocahontas field have been 
reduced from four or five generations to two or 
three The above are the fields which produce our 
choicest industrial coals, and although the outlook 
is belter in the coal fields of Ohio, Indiana and 
Illinois, the coals arc poorer and more remote 

Huge Lou of Coal Avoidable 

Since we are using up the best of our coal at a 
rapidly increasing rale, the question of et momical 
practice m mining below ground and in the use of 
coal above ground lakes on very great lrapoitnnce 
Are we wasteful with our coal' Is there a call for 
thrift in the mine and the factory' Most assuredly 
there is a call for thrift in the mining of coal for 
in a repoit nnde ly the Bureau of Mines to the 
United States Coal Commission m July 1923, w< find 
the following pangraph ‘ During the last 10 years, 
when the average production of a11 bituminous coal 
in the United States was 483 million tons per annum 
there was lost each you* a total of approximately 
250 million tons of coal Of the total loss, apprexi 
mately 140 million tons could have been avoided if 
better methods had been employed* 

In 1912, the late Joseph A Holmes, first Duector 
of the Bureau of Mines, stated that, “in mining coal 
in the United States probably one third of the bi- 



A MODERN COAL BREAKER 
Here the coal paste s through the breaker uhrre U is sorted 
to sue, cleaned and detit end to coal train j 


tuminous coal and about one half of the anthracite 
coal are left in the mine, and it is estimated that 
since coal mining began, two billion tons of anthra 
cite and thne billion tons of bituminous coal have 
been lift in the ground, under conditions which make 
future me very highly impn bibh 

Losses in mining may be < msidered as those 
which art unavoidable and those winch are avoid 
abk Unavoidable losses art the se in which it is 
impossible, profitably to wqwrati die codl rom 
plettly from the impurities cither m tin mine or 
in the coal cleaning establishments above ground 
Other unavoidable losses occur when u coal bed is 
loo thin to work profitably, or wht re, in i thick 1* d 
there are faults and disturbances or h dan D trouh 
or treat here us roof, or where overhead writei courses 
would render it dangerous ti the men employed 
Avoidable losses are those due I » unprojier imth 
ods of mining bid engineering in canying out those 
methods, carcles* cleaning f llu t< il excessive 
blasting which blows the coal into dust poor mtlh 
ods of transportation such as luibn n the pit ears 
too high, using ears with uaiks or doors that let 
the fine coal sift out, and ltaung unnecessarily 


large supporting pillars, the ooal in which often is 
not recovered—this last representing one of the 
greatest los&es in mining 

Having considered the causes of waste and the 
remedies thnefor in the mining of coal let us turn 
to the consumer and ask whether the future holds 
a promise c f ec nomv in the < onsumption of coal, 
comparable to that which as we saw in our last 
chapter ran be nalized 1 y more scientific oil refin¬ 
ing and inure economual motors 

Railroads Increasing Fffirlcncy 
Wc are dealing in this story mainly with bitumin 
out coal of which, as we bm seen, the United 
Mates contains some 3 500 billirn tons as against 
21 billion ions of anthracite Limitations of space 
prevent our considering the possible economies that 
can be secured in the vjrious industries which are 
the principal users of bituminous coal It will suf¬ 
fice to show what has actually bun done in the re 
duction of coal consumption on one particular rail 
road, the Dilawore and Hudson, lo whose president, 
Mr L h Loree, we are indebted for the following 
state tnent Ht tells ut> that m 1915, the typical 
freight locomotive of his road was using saturated 
steam sliding valves and single expansion cylinders. 
In mov mg 1 000 ac tual gn ss ton miles including its 
own wei^hi * n a 0 5 pi n ent grade at average freight 
train speed** this locomotive ccnsumed ICO pounds 
of rosl 1 he first marked unprovi ment was die ap 
plication of bujier heat and the substitution of piston 
v lives for sliding valves I lie fuel < nsumplnn of 
this ei pne in doing thi sam< w >rk was 110 pounds 
In 1921, there was 1 roughl out the // w/i > Allen , 
with a water tube type i f firebox super heated 
htcam, and multiple expansion 'ylmdtrs with Urge 
valve ami perl opeun gs I his engine doing the 
same work undi r tht same operating conditions, 
rrdu ed the fuel consumption to 55 p unds of coal 
Thus the saini work is d me with a redm lion of coal 
consumption within ten ycais from loO pounds lo 
55 pounds and be it remembered that 25 percent 
of our t numinous e« 'll is i nnsurm d on the railroads 
By sin h scnntific designing coupled with intelligent 
similar econrmies in varving degrees can be 
secured throughout our industrial life 

In our Aoiember issue Chapter k I of this series 
on consenati m tall apptar It util deal uuh 
the lephrahh extinction of tome of our finest 
fisfune% as the result of the spendthrift extrava 
£ance of the past 
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flit Vali h t » iul Skagit Kivu in thl Stat> or Washington Is a Typical Giaiial Vailey U Shappo in (ross-Sutioh 


Little-known Ice Ages of Great Antiquity 

Most People Know of One Glacial Period. But There Were Several Before That 

By Albert G Ingalls 

kOLOGISTS used to btluve that in the 
beginning tin earth was molten and 
that it eookd down all through the 
geological ages, until comparatively rt 
ctnlly, as geological time is reckoned, 
when it reached a point where the glacial pf nod ar 
nved Today we know this belief to be wrong 
While most modern geologists still behe\e the 
juvenile earth was molten they know now that the 
glacial period which came about half a million 
years ago was only the lost of a long senes of glacial 
periods whieh began comparatively early in gcolog 
ical time—say, something like 500000000 years 
ago 

Usually it is thi glacial period of the Pleistocene 
Epoch—less than a million years ago—that is meant 
when the geologist says the” glacial period This 
however, is only bi uuse wc know this glacial period 
best, and because for a long time it whs thought to 
have been the only one in the earths history 

Our Present Climate Is Abnormal 
To establish a proper sense of lime proportion, 
the following ice ages arc known to hive occurred 
In the Pleistocene kpoch the ice a p e just mentioned 
began about 500,000 years a D o and ended in our 
latitudes, about 25,000 years a n o In ( ricnlind 
and Antarctici it has not yet ended Other ice ages 
occ u rred in the Eocene k po< h about 20 000 000 
years ago at the end of the Tnassic Period of the 
Age of Ri pi lies" 65 000000 years ago, early in 
the Permian Period, shortly after the greatest coal 
forming perod about 90 000,000 years ago, at the 
end of the Devonian Period (“Age of Fishes") 

120 000 000 >cnrs aj.,o in the Ordovician Period 
(marine invertebrates) 190000 000 years ago, in 
the Cambrian Period 500 000 000 yean ago and 
in the Archaean Fra ('Age of Primal Life”), at 
least 500,000 000 years ago 

Life then has experienced many period* of cold, 
at least in part* of the world and triumphantly has 
*urvived tlum all In fact many scientist* believe 


the ice ages had much to do wiLli hastening evolu 
tion, through increasing the btraggle for existence 
Recently a notable book, semi scientific semi 
popular, concerning ice a n e* was publi*hed 4 Ice 
Age*,” ui fact, i* its title and its author is Professor 
A P Coleman of the University of Toronto No 
such book has been available before Professor 
Coleman has spent most of hi* life studying the evn 
deneex of past and present glaciation He ban trav 
eled on every continent lie has probably gained 
a more roundrd knowledge of ice ages than any 
living authority “Ire Age* " (Macmillan and Com 
pany, 1926) is a summary of his life investigations 
ln*tead of beginning with the earliest known ice 
age Prof Coleman begin* with the last and then 
works backwards in geological time We are not 



4 VAHVES IN PLEISTOCENE I LAYS NEW JERSEY 
Portwa are annual layer* of tilt and day df pouted m lake j 
bordering retreating ice thetti They are hht tree ring* 


now living in the earths normal climate. Prof 
Coleman points out, but instead we are probably m 
the closing stages of the Pleixtocenc ice age The 
fossil record found in the rock* proves that in the 
main the worlds climate has been hotter than at 
pre*cnt 

Perhaps we take too fully for granted our salubri 
ous climate* Do we stop to wonder how the earth 
came up through half a billion years without losing 
its animals and plants because of some cataclysm, 
some even lesser accident 9 Life is possible only 
between very narrow ranges of temperature Had 
those rank's been transgressed rather swiftly, life 
could have been destroyed as one accidentally de* 
stroys the life of an ant on the sidewalk That a 
little globe like the earth, exposed on all sides to the 
cold of space, should have maintained its tempera 
ture within the narrow limits of 32 degrees and 190 
degrees Fahrenheit for half a billion years is a 
most astonishing fact when we come to weigh it 

Ice Ages Aided Evolution 

Yet to man and other forms of life, ice ages have 
been most significant For each of them constituted 
a severe test for living beings Only the fittest sur 
vived them Fvolution, nearly stagnant m the long 
stretches between them, must have speeded up 
enormously at such “hard" times Many believe 
that but for the last i< e age there would be no human 
beings on earth There would be apes And, sug 
gents Prof Coleman, “It may be that the races of 
civilized man are merely evanescent phenomena 
bound up with the bracing climates of a bnef ice 
age, to sink, after a few more thousand years, into 
a state of tropical sloth and barbarism when the 
world shall have fallen hack into its usual relaxing 
warmth and moisture ” The Universe; the son, even 
the earth does not care whether man continues to 
exist and advance or not 

In the last ice age, that of the Pleistocene Epoch, 
the ice spread over Canada and our northern states 
four times The ice was doubtless more than a mile 
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in vertical thickness At each of these four ad¬ 
vances the southern boundary of the ice stood at a 
different place because the four ice advances were 
lot equal in strength 

Between each of the four advances or stages the 
great ice mantle melted back to the north, in some 
lases as far as it has at the present date—possibly 
Farther These were the “interglacial” stages, and 
lome of them lasted in themselves from .10,000 to 
150,000 years 

Now we go back forty time j as far as the begin¬ 
ning of the ice age discussed above, to the Eocene 
Epoch when the ancestor of the horse was the size 
of a fox and had five toes, and man’s ancestor was 
not yet even an ape The ice age of the Eocene was, 
however, a minor one. Glacial drift of that age has 
been found in British Columbia, also at Ridgeway 
ind Gunnison, Colorado, again in Australia and in 
Antarctica, in the latter of which an ice age—that 
of the Pleistocene Epoch—still lingers. 

The ice age of the Eocene, 20,000,000 years ago, 
was probably limited to elevated regions and little 
importance would be attached to it were it not that 
it had so great an effect on organic evolution It 
cooled the earth's warm climate and probably ex¬ 
terminated the giant dinosaurs that had long domi¬ 
nated the earth Thus the tiny mammals inherited 
the earth, rapidly making the best of it, evolving 
into the mammals of modern days. “But for the 
slight dip in temperature," says Prof. Coleman, 
speaking of the ice age of the Eocene, “too small to 
hr railed an ice age, who knows but that some elect 


form of dinosaurs might now stand at the head of 
land animals and some pterodactyl rule the air 1 ” 

Most significant of all ice ages was that of the 
Permian Period about ninety million years ago 
Strangely enough, ita greatest extent was not at the 
present poles of the earth, hut m India, Australia, 
Africa and Brazil, It was a great surprise when 
geologists found glacial deposits in these unexpected 
places, and saw that they contained the same boul¬ 
ders of granite that we find in our northern fields 
today, incorporated with what had once been glacial 
clay or till, into solid rock—and between such de¬ 
posits of “tillite” found layers of coal formed dur¬ 
ing interglacial stages of ninety million years ago 

Prof. Coleman visited India where he was able to 
measure the direction of movement of an ancient 
glacial cap of the Penman Period by the plainly 
visible stnations on the surface rocks of that day 
“The crumbling face of the tillite,” he says, “might 
well have been boulder clay by the shore of a 
Canadian nver ” In Afnca he found much the same 
evidence but it was even morr widespread than in 
Indio. So thoroughly consolidated was this ancient 
till that he says, “Attempts to break out pebbles 
from the matrix were usually failures, since the free 
turcs passed through matnx and stone impartially ” 

Southern Africa Under Ice! 

There is ample evidence that the Permian ice age 
lasted through 2,000,000 years, for the African tillite 
accumulations are twice as thick as the tills of the 
last ice age The glaciated area in Afrua probably 
extended northward even to the present equator, 
thus covering all of the southern hulf of Africa 

In Australia the essential features are similar to 
those in Afnca, even to the existence of interglacial 
beds Here, too, the ice moved toward the equator 
In Brazil, Argentina and Bolivia during some of the 
Permian Period, there was an ice cap 2,.180 by 1,100 
miles in extent Other evidences of this ancient 
glaciation may be found in Nova Scotia, and at 
Squantum, near Boston, 

“It is not surprising," continues Prof Coleman, 
“that the life of the world suffered great losses dur 
ing these changes of climate, clearing the way for 
great advances when the glacial hardships were ovei 
But for this rude interruption possibly gigantK 
insects with large brains might have led the world 
Intellertually in later times instead of vertebrates 
Knowing how efficient and ruthless are the instincts 
of our tiny modern insects, the thought is somewhat 
appalling." 

The ice age of the Devonian Period is not ver> 
important, and we must also skip those of Silurian, 
Ordovician and early Cambrian times. In the Ar¬ 



CAMBRIAN PERIOD TILLITE, UTAH 
Glacial drift boulders of gneiss a nd guar trite in former dart 
three hundred million years old , now wholly consolidated 


chaean Era not long after the earth's < rust was molten 
we find evidences of another glacial period similar m 
intensity to those of the PleiniotTne and Permian. 
The most striking of these exists m Canada, where 
the ice of the PU Hloeene, which came 500,000,000 
years later, actually laid Imre some of the tillites 
of its earliest known predwessor 1 Near Cohalt, 
famed Canadian silvi r mining uunp, tillites with 
striated surfaces and angular rock fragments are to 
be found Prof Coleman states that “the glacial 
origin of the Cobalt tillite is as well established as 
that of any other lie age ” 

But we cannot go further Enough evidence has 
been adduce! to show that the earth was not, as was 
formerly supposed, in an uninterrupted state of 
warmth during its early and middle life, any more 
than it has been in comparatively recent times. Also 
that there have been many relatively short periods 
of cold, and that these have had an especially 
significant effect on the evolution of animal life, 
culminating in man himself 

What caused the nr ages * Of this, man is still 
ignorant In his last chapter Prof. Coleman reviews 
the several theories that are worthy of consideration. 
But he says, “No theory is generally accepted. The 
opinions of those who have written on the subject 
are hopelessly in contradiction with one another and 
good authorities are arrayed on opposite sides." 

Someone once surveyed the whole of glaciological 
literature and counted 77 theories that have been 
proposed to account for ice ages—or was it 777? 

Who, then, dares add another? 



ICE-WORK PERFORMED NINETY MILLION YEARS AGO STRIATED ROCKS AT KIMBERLEY, SOU Til AHlirA 

glacier of the Permian Period striated and polished this rock in Australia exactly as the The glacier that smoothed and scratched this rock might easily have done lm work 
PMMtocone glaciers poUshed rocks only one hundred thousand years ago Greenland yesterday, for the evidence, despite its great antiquity, is just as obvious 
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t\( WATINC DIRT AND REMOVING Kl BB1MI WORKING ON THE SHATTTRtD ROCK 

The tin im hoi l a busily engaged ui remaning ike earth The derrick* s me of them The bloated stone u being removed by the steam shoe It Many scale pans are shown, await 
upport d at street level on timber towers are handling the rubbish ting filling and subsequent hoisting by one ol the derrick* at street level 


Huge Job of Solid Rock Excavation 

How Engineers Drilled and Blasted Through 50 Feet of Manhattan Rock to Reach a Firm 

Foundation for a 45-story Building 

By Frank W Skinner , C onsulting Engineer 


IT1IIN a fiw months the new tenants of 
offices in the 45th story of the New York 
Lifi Insurance Building will have 
from their windows, a wonderful view 
of a metropolitan panorama unrivaled 
in the world This they will see from a point 100 
feet or more directly above the place where once 
stood feet abovo the pavement the exquisite 
figure of Diana that dominated the Madison Square 
Garden Building 

Hus historical structure so inseparable fn m 
many pages of New York s history has been ruth 
lessly demolish'd and great quantities of the ground 
beneath its foundation have been removed to make 
way over the whole area of a full biro city block, 
for the substructure extending four stones below 
street level of the new skyscrajier This involved 
the excavation of marly 150000 cubic yards of 
earth and stone from a pit 72 feet deep The method 
and appliances for its safe and rapid excavation 
in the heart of the ^reot city with ut injury or 
danger to life or property was a worthy engineering 
feat It is all the more notable because it was ac 
compluhrd so easily and simply dirt tied by skill 
and expencme that coordinated in army of men and 
the most powerful and improved machinery in effi 
cient operation 

Pit Kept Clear of Demcke 

Although few buildings in New York base four 
stones below the street level, yet many of them have 
foundations carried much deeper than this and the 
latter almost invariably atop as they reach satisfac 
lory rock bottoms They are generally sunk by the 
fneumadc caisson process through the treacherous 
quick sands and subterranean men In the new 
bi tiding such difficulties were encountered that it 
was necessary to penetrate nearly 50 feet through a 
«wlid bed of hard rock hundreds of thousands of 
tons of which were blasted by high explosives and 
hmdled by powerful machinery that reduced hand 
labor to a minimum 

Because the slow demolition of the old Madison 


Square Garden had greatly delayed the building 
schedule the contractor concentrated his energies 
and resources on securing the greatest rapidity and 
efficiency of operations Instead of setting up der 
ricks here and there, or ptrh q s building a system of 
railroads to convey the exca\ated material from all 
pc ints to a central loading station, thus continually 
shifting his plant as the pit deepened he kept the 
nhole 200 by 425 foot area at all times clear of 
obstruction and commanded most of it by a great 
battery of eight huge derricks installed around the 
edges of the excavation at stint level Trom here 
they reac hed over almost all of the working area as 
well as the adjacent streets, and were permanently 



IN THF DEEPEST l X( AVAT10N 
Notice particularly the derrick on Ut cantilever support 
and the heavy thorn bracing the treacherous rock stratum 


located so as to require no movement throughout the 
c ntinuation of the job Also, around the edges of 
the pit there were installed shops tool houses store 
houses offices and a power plant, all em loaed by a 
high board fence protecting them and excluding the 
public 

At first the great derricks were seated on the old 
cellar floor and as the earth was excavated below 
them, they were mounted on Umber crib work built 
up as the pit deepened until the rock was exposed 
Then the cnbs were replaced by sturdy timber 
to wire The rock supporUng these towers was 
allowed to remain like pilasters in the face of the 
sides of the pit unUl after all the rest of the exca 
vabon was almost completed 

At the east end of the lot, where old sidewalk 
vaults extended beyond the building line heavy 
blocks of concrete were built in them on the surface 
of the rock These supported sets of projecting hon 
rental steel I beams embedded in the upper part of 
the concrete and anchored to the whole mass so that 
it served as a 50 ton counterweight to balance the 
ovtrhanging derrick plared on a little wooden tower 
on the extremity of the beams. 

Settling of Street Guarded Against 

In the bottom of the 72 foot exacavabon, a Umber 
lower was built to carry a platform at the level of 
the bottom of the 44-foot excavation, and trucks de 
sccnding the slope from the street were loaded there 
with rock from the deep pit, hoisted by the canti 
levered derricks While the earth was being exta 
voted by steam shovels, similar tower supported plat 
forms were built on other sides of the pit, permit 
Ung trucks on them to be loaded by the derricks 
without obstructing the street while they waited 

Within the boarded enclosure, all of the wprk was 
earned on by an army of sometimes as many as 325 
men, three powerful steam shovels, a great number 
of pneumabc drills a large fleet of five ton motor 
trucks, as many huge rectangular steel “scale pans* 
in which the rock was loaded and hoisted by the 
derricks, and by the necessary equipment of power- 
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ful electric and gasoline pomps. These raised, to a els, although some of them had to be drilled and days, all the sho\e!s handled 5,870 truck loads of 

height of 60 feet or more, the hundreds of millions blasted again The blasting was done in strict ac rock, nearly 28,000 cubic yards of which were sold 

of gallons of water that flowed in through the seams cordance with all of the numerous municipal regula- to builders who used it chiefly for foundations, cellar 

in the rock and were collected in two temporary tions and requirement# provided to safeguard the walls, and the like, mostly in nearby localities on 

wells driven down in advance of the general excava- public The holes were blasted in groups at morn l.ong Island, the remainder being dumped, like the 
tion. ' mg, noon and night, core being always taken to cover earth, at sea 25 miles away 

Long before the base of the beautiful old cam- each group with from eight to 20 large square mats The great steel scale pans with their five-ton loads 
pamle tower was removed by the wrecking con- woven from heavy steel ropes, and weighing about of rock were hoisted from the floor pit to the trucks 
tractor, the steam shovels were hard at work tearing one or two tons each These blanketed the explo- at street level at a speed of 350 feel per minute 

out huge fragments of old foundations, concrete sions so effectually that no fragments of flying rock Six or eight of the scale pans for each derrick were 

floors and debris, working back ond forth across the injured any persons or property mailable for filling simultaneously in different diffi- 

lot, and gradually descending about 20 feet to the Powerful electrically driven machines with a cull positions so that the rotk did not have to be 

irregular, approximately horizontal surface of the capacity for coinpressing 2,500 cubic feet of air per carried to them, and one was always ready as quickly 

bed rock. They seemed like great antedeluvian minute were operated to maintain pressure in a huge as another one was hoisted and dumped, 

monsters bearing a whimsical resemblance to huge pipe that circled the pit at street level Vertical Earh of the derricks was equipped with a powerful 
mud turtles with their outstretched necks and little branches extended from the pipe down the walls of double-drum hoisting engine, and an additional 
heads. Their snapping jaws were steel toothed the pit, and were valved at the bottom to 50 foot smaller engine for swinging the long heavy boom 
buckets, which ferociously devoured earth and rub- lengths of flexible hose supplying the pneumatic while the loud ascended, thus requiring a minimum 
bish at the rate of a cubic yard per mouthful, and drills of operating tune 

immediately disgorged it into the trucks A con- The hard rock dulled the six point drill bits so 

slant procession of these trucks waited alongside Six Tons of Drill Bits Dressed Daily rapidly that it required six men and two sharpening 

until loaded, and then passed on to the steep incline As much of the shattered rock as possible was machines to dress about six tons of them daily The 
and hastened away to deliver their loads to scows loaded into three sided scale pans or boxes that wire strain shovels, consuming a Ion and a quarter of 
awaiting them a mile or two away in East River chained to the derricks and swiftly lifted out of the coke a day, were so sturdy that this hardest of ser- 
slips. From here these were towed to sea where they pit Here their 10,000-pound contents were dumped vices only entailed a cost of u little less than one 
dumped their burdens in deep water into trucks waiting at street level Evin though cent per >ard of rock handled, for repairs, which 

To safeguard the vertical earth banks enclosing their booms were 70 and 80 feet long, these great altogether, tost less than 123 dollars in three months, 
the upper part of the pit, the excavation around the derricks failed to reach quite to the center of the At night, although only the pumps were at work, the 
edges was often finished or trimmed by hand lot, and a portion of the rock excavated there had to entire excavation was brilliantly illuminated by eight 

Where the earth appeared treacherous, it was un- be loaded by the steam shovels into trucks in the pit, 1,000-watt flood lights 

mediately covered with planks. These were well which had to climb higher and higher to street The bottom of the finished pit is at two elevations, 
braced until a massive concrete wall, sealed firmly lrvrl as the bottom of the .pit descended day by day one of them 44 fret, and the othrr 72 feel below 

on the solid rock surface, could be built up to line Great care was taken to avoid swinging the derrick street level It will be lined with waterproof con 

the pit, and form a part of the permanent structure booms over the steam shovels, and their constant cretc, and will afford ideal foundation for the hun- 
This expedient eliminated a large amount of costly operation at so many points supplemented the shovel dreds of thousands of ton loads from the steel 
sheet pile driving, and effectually prevented any work, and enabled the rock to be removed as fasl as columns in the lofty skeleton of one of the tallest 
settling of the street it could be blasted and loaded buildings in the world. 

After the surface of the hard gneiss rock was un- The steam shovels were operated by a crew of - 

covered, more than 40 portable pneumatic drills seven men, the engineer, fireman, ond five “mm kens” fl Mr Skinner has prepared another article for us, 

were set to work drilling thousands of holes two who handled the rock and loaded the scale pans with ^ and u dealt with the construction oj what u said 

inches m diameter, and about 12 feet deep Then fragments not picked up by the steam shovil buckets to he the largest storm sewer ui the world Thu 

dynamite shattered the rock sufficiently to enable One steam shovel loaded as many as 61 five ton artule uiU appear in a forthcoming issue and 

most of the pieces to be handled by the steam shov- trucks in a single eight hour day, and in 91 working will of course , be fully illustrated 



HOW THE WORK IN THE EXCAVATION PROGRESSED AN ENGINEERING >FAT 

TA* various problems that the engineers had to solve ere graphically shown in the above illustration The strata of dirt Cantilever derricks at the eastern end were supported by 
and rock which had to be removed are off indicated The motor trucks were driven down a ramp to the pit the novel counterweight and bracing system here shown 
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The Scourge of the Japanese Beetle 

Bug Fights Bug in an Attempt to Rid Certain Eastern States of an Insect Blight that 

Threatens to Destroy Many Plant Growths 

By J I MiUer 


HENEVLR a new u t | e^t invadt* our 

fu Ida the enl i I sent forth lo 

extent!in ite r ilr i it wage war not 
only with j ns mi powder* and 
sprays 1 it mill armies of beneficial 
I ugs They g ml the untry from whence the 
pent has been imp rtfd flen l > the far cirmrs of 
the earth—to Muth tli et mica hat lull and harrow 
the peat in it* nitivc land ihese they coloni/e 
a!ong*id< of th k\asi itii g insert and so curtail its 
enormous rah < f in rease 

Such an the n thods being used against our latest 
peat the Japanese beetle—an insect which ha* l>een 
termed by some entomologists as the mast devastal 
ing that has ever threatened the fields of any country 
It is s beautiful green and gold creature about the 
sue of a potato bug and it ravages almost every 
green thing Indeed over 212 varieties of trees and 
plants have been cataloged as providing food for 
this indiscnminating insect It was accidentally 
introduced into New J< rsey in grub form in nursery 
importations prior to 1916 It has since spread c ver 
2400 miles of land—over a territory having River 
ton in New Jersey as a tenter and embracing a 
section of Pennsylvania about Philadelphia and a 
corner of Delaware 

Kept in Control In Japan 

The significance of the beetle was recognized from 
the beginning The fight against it was taken up by 
the national government and by the states of New 
Jersey and Pennsylvania At first it was imagined 
that it might be possible to stamp out the beetle 
entirrly by intensive spraying and by < yanidmg the 
ground Boys also were hired to collect the pots 
at so much a quart The fight was a losing one for 
the beetle* spread outward* at the rate of from 10 
to 15 miles per year regardless of any measures 
that could be taken against them 

The idea of confining the beetles in as small a 
territory as possible until some method of adequate 
control could he dew«cd was then adopted That 



THF JAIANFSE BFFTtE 
An enlarged new of the /<■ truciite Popillm japonic* 


is the reason why evuy road leading out of the 
bettle territory is patrol!e 11 y government inspectors 
from June to October—th months of activity for 
the peat Eiery automobile is stopped and contra 
band produce or plants ire confiscated Produce 
may be shipped out of the beetle territory upon in 
spcclion but soil and manure and other materials 
must be treated in such a manner as t( destroy all 
insect* grubs or eggs that mav be present The 
quarantine has been ver> successful in preventing 
the long distance spread of the insect It is how 
ever impossible to ch< c k the natural advance of the 
pest and it will only Lea matter of tune before it 
will be found all over the United States 

When it was seen that the beetle could not be ex 
terminated, the Government sent two of its experts 
f P Clausen and J L King to Korea and Japan 
to study the insect in its native habitat They dis 
covered that the beetle was not considered a pest in 



beetle was introduced into the United States, the 
hereditary enemies were left behind and for once in 
all the ages of its existence, every egg developed into 
a full grown adult instead of perhaps half a dozen 
out of every hundred 

The problem was to discover the deadliest enemies 
of the beetle and then introduce them into the United 
States Venous destroyers of the pest were cataloged 
and the work of collecting larvae and adults begun 
During the past four years, consignments of these 
beneficial insects have been arriving at the Riverton 
laboratory every few weeks or months The para 
*iles or their grubs are collet ted by Korean women 
and boys packed in moss filled match boxes and 
shipped as is fruit in a cooled car or ship Some 
of the imported insects were unable to stand the 
climate of New Jersey and died Others thrived 
and have been released upon the beetle infested ter 
nlory 

lu Foec Imported Also 

It was soon discovered that in Japan the chief 
foe of the Japanese beetle was on insect known as 
the Centeter ruurei a fly belonging to the tachuud 
group Hus creature, somewhat smaller than the 
ordinary housefly has minute greyish stripes running 
honrontally along its body and is responsible for 
the death of 50 percent of the Japanese beetles in 
their original habitat Thi* fly lays several eggs 
scarcely larger than the point of a pin directly be 
huid the head of the beetle In a short while they 
hatch and the tiny grubs bore into the body of the 
host filling themselves with beetle meat The beetle 
becomes sick and buries itself in the ground dying 
in six days from the time the Centeter ernerea laid 
eggs upon its body The baby Centeter cuierea how 
ever, does not die but pupates within tbe dead body 
of the Japanese beetle When spring comes again 
it emerges as a fly and goes forth to lay more eggs 
upon Japanese beetles and thus continues the cycle 

We learn from a paper written by Mr Clausen 
and Mr King that, as many as fourteen eggs were 



ChNThlER C1SEREA 


TtPHfA POPILUAVARA 


PROSES A SIBERITA 


Thu is one of the most important of the parasites that limit Thu u the Japanese parantir wmse that it being used us 
the rate of increase of the Japanest beetle the Japanese beetle mar 


Thu parasite the duad fir is responsible far h lttnj 19 to 
12 patent of the Japanese beetle U Japan 
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rjlt HIGHLY DtsrHLCnvr WOKK. Till J\1*ANISI- IIPm r 

Ltft An attack has been centered on an apple Cl MU The beetle* are engaged m detouring grape leave* Right An tar of c m parti dh destr y* I 


found on a tingle beetle in the field, and of all eggs 
laid, from 70 to 99 percent were upon female beetles 
During the alternate years 1921 and 1923, the para 
aitum was slightly less than 50 percent, with be 
tween 98 and 100 percent of the egga on female 
beetles At Koiwai where the beetle is fairly abun 
dant each year, the parasitism ranges from 75 to 
over 90 percent, as based on four years* observations 
During the past three seasons, a total of 296000 
parasitised beetles have been collected, as many an 
56,000 having been secured in a single day, and the 
puparia from these shipped to New Jtrsey ** Mr 
king says that the abundance of beetles and general 
conditions are similar to those m New Jersey but 
that it is very doubtful if the percentage of parasit 
is n will be obtained in this country 

Various Enemies of the Pest 

The Centeter ctnerea has shown itself very well 
adapted to the climate of the United State* The 
first brood was set free upon the beetle infesird 
area in 1921, followed by a second in 1922 and by a 
third in 192.* Later, a separate colony was set up 
in Torresdalo, Pennsylvania A recent check up 
on this parasite shows that it has already spread 
over 16 square miles of territory—an even greater 
rate of progress than the beetle ii*elf 

A second link in the chain of parasites which is 
being built up against the Japanese beetle is the 
Prosena siberita or dixid fly- a parasite respon 
sible for the doath of from 10 to 12 percent of the 
peats in Japan like the CenteUr cinirea it, loo 
resembles a house fly but is somewhat larger It 
however, does not attack the adult beetle but attacks 
the grubs hidden in the earth When springtime 
comes, it drops from 600 to 700 living larvae oi 
maggots upon the ground These, guided by the 
sense of smell, seek out the grubs of the Japanese 
beetle They attach themselves to the trachea or 
breathing lube of the developing insect and un 
mediately start growth, deriving th« ir air therefrom 
They pass the winter within the bodies of their vie 
tuns and in spring begin to increase in size Hus 
takes place so rapidly and so great a quantity of 
the body fluids of the host are consumed, that the 
young Japanese beetle dies The Prosena uberUa 
then pupates for about 18 days, after which it 
emerges as an adult fly 

This parasite has likewise been found to thrive 
in the United States Last year the first colony was 
set free on a golf green near Moorestown, New 
Jersey and this year another batch of 4,000 indi 
viduals haa been released Golf courses have in 
variably been selected as colonization places for 
the Prosena siberita mainly because such places, 
being undisturbed by the plough, always have the 
greatest infestation of grubs—sometimes as many 
as a thousand or more to the square yard 


A third parasite of which big things are expected 
b) the scientists is a small Japanese wa*p —Tiphia 
popUlunora —with a small and dark but business 
like kind of body It, too, attacks the grub rather 
than the adult itself The wasp, guided by its keen 
sense of smell, burrows down into the ground like 
a little drill until it reaches the grub of the Japanese 
beetle Rendering it temporarily impotent by sting 
ing, it lays an egg upon its body Within seven day* 
the wasp grub hatches It cling* to the baby beetle 
with its mouth and sucks so great a quantity of lU 
vital juices that the beetle dies after a few week* 

I he little wasp then spins a silken cocoon and awaits 
the coming of spring 

A fourth enemy of the Japanese beetle which was 
brought to the United States but which failed cn 
tirely because it wa* unable to adapt itself to 
condition* wa* a predacious c a rabid beetle— 
Craspedonatus tibialis Ihi* insect which is found 
in great quantities at a spot a few mile* from Tokyo, 
attacks and kills the Japane*e bet lie wherever found 
Seventeen thousand of these beetles wire shipped to 
Riverton, New Jersey, but none lived Perhaps it 
was the climate or maybe the heavier soil At any 
rate, they died 

Other possible destroyers of the Japanese beetle 
are being experimented with and studied both at the 
Riverton laboratory and by Mr Clausen Loren B 
Smith entomologist in charge of the Japanese beetle 



KIII1NG A BFF1LL GRUB 


The grub of a Japmes* ua»p attuhrs its If to the beetle 
grub in the mannir run 


project, desires a whole chain of parnsite* so that 
if one or more fails othc r* i nn take their place* 

In summarizing the work in Japan and Korea 
during the past four ymr* it may be stated that 
eleven species of parasite* have thus far been found 
which normally do or can develop on Popdlia japon 
tea (Japanese beetle) three of these being upon 
adult beetles and the remaining eight upon or in 
grubs Vrilh the exception of on* liphia all of 
these have been or will be introduced in numbers 
sufficient to cstabli*h lh«m if such is possible In 
general the work is very encouraging, and if an ef 
fectivencss equal to that in the native home of 
Popdlia japortico, is secured it should go far toward 
reducing the ravage* of the bet tie 

No Danger from Its Various Parasites 

But may not the various parasites develop into 
worse ptst* thun the Japanese beetle itself 9 Noth 
mg is a more remote possibility I hose in charge 
of thr introduction if the parasite* would be poor 
Mienlisi* indeed were they to guess at so important 
a question Lxpcnrocnls are conducted in the lab 
oratory to determine just how the insects will react 
to thnr new conditions Take the example of the 
Centeter ctnena Its eggs can only be laid upon 
the back of thr Japanese beetle and without the 
Japanese beetle it must perish When it is a fly, 
it live* upon the sweet juices of flowers and is per 
fectly h a miles* The Prrsena siberita is similsily 
dependent The Japanese wasp likewise requires 
th* grub of the beetle to reir its young and even 
hi i l it to adapt itself to other kinds of gmbs— 
whn h do< * not seem probable no harm would result 
Incidentally the introduction of jiarasiles has its 
difficulties Hie Ci nttler tinerea itself a parasite, 
bad to be divested of the parasite which would have 
destroyed it in turn 

A second opp sition which one sometime* hears 
voiced agunst the introduction of the parasite* has 
to do with a liehef that nature will find a way out 
and that hli< will of her own accord restore a bal 
amr 1* tween the pest and its destroyrrs Hm* the 
light is vim and usclc** Ye* nature probably 
would equalize thing* in lime but she is loo slow 
about it and before hi r w rk were accomplished 
million* if not billion* ol dollar* worth of crop* 
might Ik destroyed She has already done this very 
thing in several instance.s During the 70** and 80s 
of iho last century the cabbage butterfly and the* po 
tat» bug were ronsidtn d pest* of the first m ignitude 
Today, they still exist but no one ever stops growing 
nbbage or potatoes on account of them 


Do you know uhat the ttrm arthr / / mtans 9 
It is a word that thould be a comm m part of 
the tocabulary of all nature \tudtnt% It wdl be 
explain* d in full in our Novetnbtr t su* 
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Nttt Ml SH M AT NEW HAVIN IONNECTICIIT T1IF GREAT HALL OF THF PFABOD\ MUSEIM 

The 11 ntui n is sixty years old bui the budding is brand new Mott museums fatigue the visitor with detail Vale avoided this 


Yale’s Great New Museum of Evolution 

The World Has Many Museums, But the Peabody Museum at Yale Is Unique—There Is 

No Other Like It 

By Richard Swann Lull , Ph D, Sc.D 

Professor of Paleontology Director of the Peabody Museum Yale University 


MONUMENT to those early pionters 
of science— Othniel L Marsh, Addison 
V Verrill James D Dana—first curt 
tors of the Yale collections which rank 

-- among thr finest in the world—was 

dedicated at the end of last year in the form of a 
magnificent building the new Peabody Museum 
Built for the service of the university thr public 
and the world of science 111 its larger sense the ini 
portame of this event will be appreciated whrn it 
is realized hat this institution—the history of which 
falls into three distinct periods —has seen a half 
century of form Hive life It was founded in I860 
Then earn a period of apparent quiescence from 
1917 to 192) dm to the inadequacy of the old build 
mg and the necessity for dealing its site for the 
Darkness Memorial quadrangle I he institution ut 
any ratr from (he pul lie viewpoint had apparently 
ceased to exist foi (lie coIln lions were largely in 
accessihlv slorrd awaiting their adequate rehousing 
The period of lppinnt dormant y was prolonged, 
partly by the Gnat War which modi other activity 
relatively of so much gri Her immediate moment 
and partly bv the hope that mounting construction 
prices would go over the lop and leturn more nearly 
to a prewar level Alter seven such lean years signs 
of approach) ig activity could be Mtn—preparation 
and coniplctioi of plans and then fiuition n the 
new bu Idm-s moving arrangement an 1 installation 
i f the colfcctio is 

Tht uri ingcroent of the collections in the Peabody 
Museum is su h as to fulfill a three fold juiposc 
first, i Ilegi tie instruction to seive as tangibli ll 
lustratio s of class room discussions c jvenng fields 
of interest not only to sc lentific students but to those 
of the humanities as well, for in the various exhibits 
educational \ dues arc everywhere emphasized sec 
ond for the inHiuction of the general public New 
Haven a city of some 170 000 inhabitants has no 
other museum of natural historv This means not 
alone the i npressing or the ordinary adult citizen 
or alien but also third inslructioi to school rhil 
drrn * 'her direct or indirect n cooperation with 
their r nlar instructors In oLher words, there is a 
children n department ably administered which 


aflei but three months of practical life is already a 
strongly felt factor in the instruction of youth 

The function of productive research has naturally 
somewhat abated during the past year, when all 
ihe energies of the staff were turned to intensive in 
stullation but it will be revived, it is hoped, on a 
larger scale than ever There is yet mu< h investiga 
tion to be done with the collections However, it 
can hardly be so special uI ir ns in the old days, for 
the pioneers Marsh and Verrill were publishing 
paper after paper, rath the notice of an amazing 
discovery in a virgin field which haa since lieen ex 
plotted so fully that new discoveries are not easily 
made These were in eveiy way comparable to the 
rcnulls of the American Museums present day ex 
peditions in far Mongolia 

From Unicell to Man 

Ihe Gothic design of the Ppabody Museum, wi h 
its lovely canopied pon h, gives it an atmosphere that 
is rare among buildings devoted to such a purpose 
The somewhat irregular relationship of the various 
portions serves to accenhinlc the beauty of the fabric 
l his made it possible to plan an exhibition sequence 
which compels the visitor to be orderly m his study 
of the whole, rather than to permit random wan 
denng with a confused notion of what it all means 
Hus is especially true of the first or main exhibition 
floor less so of thr third 

In the first hall to be entered invertebrate fossils 
are displayed, arranged straiigraphically m their 
orderly historic sequence, with explanatory labels 
ind diagrams and maps showing the changing coast 
line of North America in each successive era 

Hie entire remainder of the lower floor has been 
given over to an exposition of the continuity of am 
mil life from the lowest unicellular forms, whose 
minute size necessitates the use of enlarged models 
rather than actual specimens for their exposition 
to man In this museum, however, for the first time 
at any rale in America, material is drawn from the 
entire collection of animals both existing and ex 
tinrt for it is manifestly impossible to tell a com 
plele story of continuity if one excludes either the 
one or the other senes Some groups are known 


to be ancient of which there is no fossil record, others 
are entirely extinct but betray relationships between 
existing orders which would otherwise not be demon 
strable Hu*, exhibit also makes possible ready 
comparison of anuent types with those now alive 
and thus clarifies the student’s understanding of the 
former 

Due in part to accidents of preserval, in part to 
past dominance the Protozoa and insects will be 
largely re<ent and the reptiles largely fossil, but 
exhibits are fairly balanced, in so far as the col Ire 
tions permit The remainder of the wing contains 
the invertebrate phyla, whereas the Great Hall dis 
plays the first of the vertebrates, fishes, amphibians, 
reptiles, and birds, the third and fourth halls the 
mammals, and the fifth the higher primates mclud 
mg man 

Among other notable special exhibits in the In 
vertebrate Hall will be a display of Permian Period 
insects collected in Kansas by Curator Dunbar in 
1921 and now in process of detailed scientific study 
by Dr Tillyard of Cawthron Institute Nt w Zealand 
Thu collection, which is by fai the largest ever 
assembled from this remote geological per od con 
tains many admirably preserved forms which were 
unknown to science thus clarifying our conception 
of insect relationships 

Another special collection has been prepired by 
Curator Emeritus Charles Schuchut, long identified 
with the museum as Curator and Secretary of the 
Board of Trus ees These are lamp shells or 
Brathiopods, which, together with certain I eautiful 
preparations by his predecessor Professor harles 
Beecher, demonstrate within the one pro ip all 
aspects of the evolutionary hypothesis 

The Great Hall is in reality a dowdi court, 
flanked on three sides by the remainder of ih build 
ing and extending up through the height of two 
stones, with a gallery at the southern end gi en over 
to fossil footpnnts and other phenomena of the Con 
nectirut Valley Tnaesic Period rocks Here the 
great dinosaurs, all original type specimens in which 
the Museum is especially nch, will ultimately be 
* mounted, in fact, a few already are displayed 
The flying pterodactyl from the Sonlenhofen lone- 
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stone of BtTirit, Rkamphorhyncfou phyllurus, the 
first in which the wing membranes were preserved, 
shows the minute wrinklings of the delicate structure 
with marvelous clarity, and that to the unaided vision 
with" no especial treatment other than that given to 
every other specimen m the room. Here, aa else¬ 
where, the most careful selection of material has 
been made, not for its rarity, but to demonstrate a 
truth or essential fact bearing on the majestic hy¬ 
pothesis which accounts for the existence of organ- 
iama as part of an orderly developmental creation. 
Aa a consequence, but a fifth part of the great col¬ 
lection of fossil vertebrates is shown, the remainder 
being in systematic storage in the basement where it 
will be readily accessible for further detailed re¬ 
search. 

Indeed it may be said that that which is shown is 
already known to science, and much of it has formed 
the source of our knowledge and has served as illus¬ 
trative material, descriptive and pictorial, in books 
and treatises the world o\er Here are all save one 
of the Connecticut Valley Triassic dinosaurs, here 
some of the most remarkably preserved primitive 
reptiles from rocks of the Permian Period of the 
sou hwest, here the most venerable footprint of a 
terrestrial vertebrate thus far discovered, and here 
the toothed birds which inspired Marsh's memorable 
memoir and called from Charles Darwin a most re¬ 
markable testimony of their value as evolutionary 
evidences 

Specimens Praised by Huxley 

Hie Mammalian Halls are also nch in classic 
material, such as the tiny jaws and teeth of early 
mammals which existed, but did not evolve materi¬ 
ally, during the age long period of reptilian domi¬ 
nance Of these the museum contains perhaps 
two-thirds of the known specimens of the world, an¬ 
nounced years ago by Professor Marsh, but now the 
source of a most illuminative research on the entire 
Mesozoic Era group 

The classic horse collection is equalled if not ex¬ 
ceeded in the degree of completeness of individual 
specimens in one or two other places, but it has the 
unique dis inction which can never be taken from it 
of being the first demonstration of the phylogeny or 
evolutionary history of a race* These specimens 
Huxley studied during a memorable visit to America 
and eulogized, as did Darwin the ancient birds. 
Throughout these halls the latest museum practice 
is in evidence such as the absence of shelving, few¬ 
ness of specimens, selected, as has been said, for 
their instructional values, carefully thought-opt la¬ 
bels, and, above all, attractiveness and atmosphere 
to mtcre t and inspire rather than to weary and 
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PTFRODACTYL, ANCIENT FLYING RFPT1LF 
Modern bird* are modified reptile*, not descended from these 


confuse The value of the museum is thus enhanced 

The Hall of Man is not especially unique, other 
than in the assemblage in one place of evolutionary 
evidences derived from comparative anatomy, the 
developmental history, and the fossil record, which 
are usually so widely scattered that their corrobora¬ 
tive testimony is not readily comparable One case 
contains a senes of casts showing the physical evolu 
tion of fossil man, while in another the cultural 
evolution is shown by actual mulerial, |wrt of ihi 
very extensive collections of prehistoric archaeology 
gathered mainly in Europe by 0 C MacCurdy, the 
Curator of Anthropology m the Museum 

This hall also contains an exposition of the so 
called evolutionary factors upon whii h the fabric of 
the hypothesis is based—heredity, variation, colora¬ 
tion, mimicry, behavior under domestication, and 
the like 

In three of the halls one secs many instances of 
the munificence of another more recent donor, 
Thomas Gardeza, who, in 1922, gave his entire col¬ 
lection of game trophies, heads, horns, skulls, and 
tusks to the number of several hundred These serve 
admirably, not only by their decorative beauty, but 
by their scientific value, to supplement the older col¬ 
lection of mammalian life 

Above the entrance rotunda is a small hall in 
which the celestial phenomma are displa>ed in the 
form of illuminated transparencies of the heavenly 
bodies and meteorites representing a great number 
of important falls. These include a large senes of 


stone and iron meteorites collected by H A. Newton, 
Professor of Mathematics at Yale from 1855 until 
1890 and one of the highest authorities on the whole 
subject of “shooting stars.” Here is also a remark 
able Aztec calendar stone, one of the three which 
are known, the others being in the Mexican National 
Museum and at Oaxaca 

From the ceiling of this hall, through a well-like 
aperture, will be suspended a jtendulum to repeat 
daily the classic experiment of Foucault in 1851 in 
the Pantheon at Pans and thus demonstrate visually 
the phenomenon of earth rotation. Farther down in 
the crypt beneath the entrami hall is an excellent 
seismograph The importance of this which u the 
second of the only two stations m all Niw England, 
is at once evident Another hall contains about half 
of the great collection of minerals, some of which 
formed the initial gathering made by Benjamin Silli* 
man in 1803, out of which the institution was des¬ 
tined to grow The minerals are noted, not alone 
for the completeness of the series and the rarity 
and great beauty of some of thr spet uneim, but for 
the fact that here again the collection contains type 
material, the basis of new description and subsequent 
research. 

There ore two Hulls of Zoology, in one of which 
the economic aspect of that science is stressed, and 
in the other, locul associations of birds, reptiles, and 
other groups, including invertebrates The Hall of 
Economic Zoology also has a portion set apart for 
the instruction of special groups of children, 

A Museum for All 

Perhaps one-half of the collections pertaining ler 
man are to be found in the hall of Ethnology, under 
the special rare of G G MacCurdy, who has served 
as Curator since 1902. Collections of more than usual 
interest arc here, among whn h are those of prehis¬ 
toric objects from the Province of Chinqui, Panama, 
the Beadle LoIIcm lion from southern California, the 
Mosely Collection of Indian Basketry, the Gnnncll 
and Bigelow Collections pertaining to the Plains 
Indians, and that collected by the Yale Peruvian Ex¬ 
peditions under the leadership of Senator Hiram 
Bingham. New England is also well represented, 
especially, and fittingly, Connecticut A very in 
si motive synoptic series from Europe represents the 
e*pec ial field of research of the Curator 

This briefly describes Yale's newly housed mu 
seum, which has already been visited by lens of 
thousands of people to their enjoyment, and, it is 
hoped, to their intellectual and spiritual uplifting 
We trust that in the days to come it will prove yet 
more valuable to the mmy who are destined to tome, 
for it holds out a welcome to all lovers of nature 



PRIMATE SKELETONS IN THE HALL OF MAN 
Lift to Right. Gibbon, orang, chunpaiuee, gorilla and Homo uplens 


LARGEST TURTI E IN THE WORLD 
forties evolved just before the ago of reptile*, in the Permian Period 
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What Asthma and Hay-fever Are 

Medical Science is No Longer Baffled by These Peculiar Diseases 

By Grafton Tyler Brown, B S, MD 


OUBTLESS some of the readers of the 
Scientific American h m pasm d lluough 
the throes of aslhmj < i hay fever Jf 
**i they arc nil l o familiar with the 
trjing symptoms i 1 itching, tcary <ycs 
running nose, sneezing in the < f hay fever and 
the uncomfortable, bomitnms urnfying shortness of 
breath m asthma cases In wn ing on tins subject 
1 realize that I am not ti idmg oi virgin soil, as 
evidenced by the men ising nu nber of articles ap 
pearing in the lav / rc s*, [ nfortunately however, 

much that has thus bet n written is not true and is 
apt to be ini«lcadm n 

Simc I am about to advocate the cutaneoui or skin 
teat for both asthma and hay fever, and the trout 
ment of such t isi s by the injection under the skin of 
certain proteins I will explain briefly just how this 
treatment wis discovered and how it came to bt 
recogiund by leading physicians 

Anaphylaxis Discovered Accidentally 

In 1902, Charles Richet injected a dog with some 
poisonous substance 1 his injection had no apparent 
harmful effect Twenty two days later he rejicated 
the injection, using exactly the same dose, with the 
idea in mind of giving gradually increasing dose* 
in the future, and thus producing a condition of pro 
phylaxis, or immunity, in the dog to that particular 
poison Murh to his surpise, however, before he had 
hardly completed the injection, the dog was taken 
suddenly ill and died within 35 minutes As this 
condition was the exact opposite of prophylaxis, he 
christened it anaphylaxis What had happened was, 
that the first dose hud sensitized the dog to that par 
ticular poison, while the second dose had caused 
sufficient shock to produce death 

Animal experimentation was next earned on by 
different investigators in many countries, and we 
have thus come to know that the interesting and 
varied phenomena of anaphylaxis arc due to sensi 
Uialion to some foreign protein The first done or 
injection of foreign protein, which produces the con 
dition of sen^gation, is known as the “sensitizing 
dose” Foll^pg the first or sensitizing dose there 
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K*A( noN'j io bUN rtsrs 

l he patient if being tested u th the various substjnrrs m 
duated at t r The traction t e h is indtraud by the 
appearance of the skin around Us cut 




SPECIMENS OF RAGWEED 
Thisc plants Ambrosia infids * d Ambrosia artemusefolis 
are often the cause of asthma a d hay fever , although they 
ora not always the offenders 

is what may be termed an incubation penod of ap 
proxnnately ten days, during which the blood and 
tissues of the animal are endeavoring to form anti 
bodies, in response to the stimulus of the foreign 
protein Any further injections given during this 
so called incubation penod will have no effect other 
than to prolong thr incubation period 

Meluer, in 1910, noted that during the expen 
mental anaphylactic shock guinea pigs manifested 
asthmatic symptoms He suggested that asthma in 
human beings was likewise due to anaphylaxis or 
protein sensituation A guinea pig that has been 
sensitized to horse serum, will react to horse serum, 
but not to cow serum, and vice versa In other 
word*, protein sensitization is absolutely specific 
When an animal is injected with a sensitizing dose 
of some foreign protun the form of anaphylaxis 
produced is known as active anaphylaxis 

Sensitivity Is Transferable 

If some of the blood serum from a previously 
sensitized guinea pig is injected into a normal 
guinea pig the sensitization to that particular protein 
will lie transferred to the second animal, and an 
exciting dose of the specific protein given imraedi 
it* ly to the second animal will cause anaphylactic 
shock This is known as “passive” anaphylaxis 
Considering the great number of blood transfusions 
that are bung performed, the transference of sensi 
tivity from one animal to another is of considerable 
cluneal importance Therefore, in addition to the 
routine examination (Wassermonn, blood grouping, 
et cetera) to which donors for transfusion are sub 
jeckd their history, with regird to any possibility 
of anaphylaxis, should be veiy carefully gone into 
and if such a possibility is indicated, tests for pro 
tun sensitization should he made 

At this jpoint it may well be emphasized that previ 
ous to the administration of diphtheria antitoxin, the 
patient's history should be carefully gone into, and 
if there is any evidence of sensitization, a test with 
horse serum protein should he performed, partuu 
larly if the patient u on asthmatic Neglect to do 


this may result in severe anaphylactic shock, or even 
death 

Oacar M Schloss, in numerous painstaking ex 
perimenta on children who had idiosyncrasies to 
various articles of food, brought anaphylaxis out of 
the field of animal experimentation, into that of 
practical clinical medicine He was the first to es¬ 
tablish that it was the protein in the food that was 
the offending element and that all the other constitu¬ 
ents were harmless Secondly, he proved that this 
idiosyncrasy or hypersensitiveness to some particular 
food protein was absolutely specific Thirdly, ho 
demonstrated that the offending protein could be de 
tected by the cutaneous or skin test, which 1 wilL 
explain at greater length in a subsequent paragraph. 
Sensitization in human beings is known as allergy . 

Making the Diagnosis 

The revolutionary nature of the work just de¬ 
scribed may be appreciated when we realize that, 
previous to the advent of protein sensitisation, 
asthma was considered an incurable disease of un 
known cause It can be proved that about one half 
of all cases of asthma are due to sensitization to 
some foreign protein Asthma cases are therefore 
grouped into two classes first, those which are found 
sensitive to some foreign protein, which are deaxg 
nated as true bronchial or allergic asthma, second, 
those which ore not found sensitive to any foreign 
protein, which are designated as asthmatic bron¬ 
chitis The sensitive asthmatic can usually be com¬ 
pletely relieved of all attacks by elimination of the 
offending protein or proteins from this diet or en¬ 
vironment, by specific protein treatment or proper 
vaccine treatment, or by a combination of these 

It is my opinion, too, that a considerable propor¬ 
tion of the so called “non sensitive 1 " or asthmatic 
bronchitis cases are also due to sensitisation to some 
foreign protein, or perhaps some non protein sub¬ 
stance, and that we have merely failed to detect the 
offending protein or other substance and it has been 
my experience that the majority of them can be re 
Iieved by proper vaccine treatment 

Asthma may be due to sensitization to any foreign 
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DFTFHMLN1NG IteGRHr OF SENSITIVITY 

The reactions to varying dilutions of dog hair protein extract 
when applied to the oath r i arm The strength of the wfa- 
fteu are shown beside the arm 
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THE HOUSE CAT MAY HE A SOURCE OF DANCER 
Dandruff fiom cats is often found to be the cause of hey fever and asthma Cures are then 
made possible by the removal of the sourer, often household pets Then the treatment oui- 
luted m this article may be applied by a doctor 



EVEN **OLU DOBBIN" IS UNDER SUSPICION 
People uho have to work around horses , or even those who are in occasional contact with 
them , often contract asthma or hay fever from the dandruff of the animal It is uue for all 
sufferers from these maladies to keep auuy from animats 


protein with which the patient cornea in contact The 
offending protein may enter the body by inhalation, 
ingeation, absorption or infection. Inhalation ap¬ 
plies to the proteins of plant pollens, of animal 
emanations, such as hair, dandruff, feathers, wool, 
and of miscellaneous inhalants such as orris root, 
et cetera Ingestion and absorption apply to food 
proteins. Absorption may also take place through 
the membrane which lines die eyelids, the nasal 
mucous membrane, or, in rare cases, even through 
the unbroken skin The word infection , however, 
applies to bacterial proteins (This is a good place 
to emphasise the fact that bacteria may act in two 
ways, first, as a typical infection, with the formation 
of toxins, or poisons, and sreond, the patient may 
be sensitive to the proteins contained in the bodies 
of the bacteria ) 

How Diagnosis Is Made 

The diagnosis of the offending protein or pro¬ 
teins, in the individual case, is made by means of 
the cutaneous test, the technic of which is os follows 
both arms of the patient are bared to the shoulder 
and exte ded, with the palms up, upon a table ad 
justed o liu proper height The flexor surfaces of 
the upper arms and forearms are (hen cleansed with 
50-perre t alcohol A Beries of linear cuts about 
one>eighl > » rh long are made with the tip of a fine 
scalpel l his is practically a painless procedure. 
These ci rhould be about one and one half inches 
apart a should penetrate the outer layer of the 
skin, but mt deep enough to draw blood, other than 
the mere trace, which is often unavoidable 1 usu 
ally ma eight cuts on each arm, four above and 

four bcl the elbow To each of these scratches, 

with the replion of the ones just below the elbow 
on each i, which should be kept as controls, is 
npplicd - nil quantity of purified powdered pro- 
Ski n of t substances to be tested To each of these 
Uu then ' M a drop of tenth-normal (04 percent) 
sodium I -Iroxide in order to dissolve them and to 
permit noid absorption A drop of the solvent is 
also applied to eacdi of the control cuts After 30 
minutes, the proteins are washed off and the reac¬ 
tions are interpreted. 

A positive reaction occurs in from five to 30 min¬ 
utes, and is indicated by a definite urticarial wheal 
(or hive) about the site of the cut, at least one- 
quarter bi'-h in diameter, surrounded by an area of 
more or less redness These reactions give no sore 
arm or allergic shock, even in a very susceptible pa¬ 
tient, at the protein may lie washed off at any time, 
thus checking its action. Lar^r reac*jons than o ie 


quarter uuh are denoted by a series of plus marks, 
and smaller ones are called doubtful These doubt¬ 
ful reactions should not be ignored, but should be 
looked upon as danger signals and repeated at some 
future time. In some cases a positive reaction is 
indicated by a large red area, with no wheal fonna 
lion With bacterial proteins, there is still a third 
form of positive reaction, which appears hours lalrr, 
(he site of the inoculation being elevated, hot, in¬ 
flamed, and slightly painful, having all the appear 
aners of a mild infection Unless attention is jwid 
to these delayed reactions, a number of positive re 
actions will he missed Occasionally, food reactions 
do not appear Until several hours after the tests are 
made 

To determine the degree of sensitivity of a patient, 
I make tests with varying dilutions of the offending 



INFECTION I-ROM DOOS 

Both fury fever unit asthma may hr contracted from the 
dog However both diseases util usually yield to the 
proper treatment 

protein, namely, 1 100,000, 1 10,000, 1 1,000 and 
J 500 Treatment is started with the strongest solu¬ 
tion which fails to give any *kin reaction whatsoever 
Asthmatic patients are tested in a routine mariner 
with all food protons which enter into their daily 
diet, as well as with the hair or dandruff of suih 
domestic animals as are about the home or place of 
occupation Seasonal, or hay asthmatics, should be 
tested with pollen proteins Those asthmatics who 
are susceptible to colds, as well as those who do not 
react to any olhrr form of proteins should be tested 
w h bacterial pro eins The more proteins that are 


tried, the more terluin one cun be of the diagnosis, 
namely, that all offending proteins have been de¬ 
lected I use some 280 different proteins, and am 
continually adding to this supply 

And now we come to a human ailment perhaps 
more commonly encountered than is asthma-— 
namely, hay-fever, known, in medical terms, as a 
typical clmual manifestation of allergy Seasonal 
hay fever is nearly always due to sensitization to the 
proteins of plant pollens, whereas non-aeasonal or 
perennial hay feve r may be due to sensitisation to 
any foreign protein There is also a form of peren¬ 
nial hay fever due to a deficiency of cakium (lime) 
m the Bv«tcm which ran be detected by a special 
blood test and corrected with proper treatment Sum¬ 
mer hay fever is commonly spoken of as “rose cold, n 
which is a misnomer, as most of these cases are due 
to sensitization to one or more of the grass pollens. 
Roses are insect pollinated, and do not cause symp¬ 
toms except on intimate exposure, even in sensitive 
patients The tvpical fall hav-fever season is from 
about the middle of August until the first frost, 
which coincides with the period of pollination of 
ragweed, to which pollen practically all of these 
cases are dominantly sensitive 

The Best Treatment is Prevention 
Undoubtedly (be ideal method of treating seasonal 
hay fevir is pre seasonal treatment started far enough 
in advance of the seuson to get the patient as com¬ 
pletely desensitized ns possible just In fore pollina¬ 
tion of the particular offending plant or plants. In 
those c asrv m winch pre seasonal treatment is incom¬ 
plete, or in which there has been no pre seasonal 
treatment, to seasonal treatment is w* II worthy of 
trial Pre seasonal treatment is given at weekly in¬ 
tervals, unless the tunc is limited, in which < use the 
interval between treatments may lie lessened, espe¬ 
cially on the smaller doses Cosoucmul treatment, 
on the other hand, is preferably given at irregular 
intervals, depending upon the duration of relief fol¬ 
lowing the individual treatment 

The pollens are pTouped hiologieally or bolani 
c dlv in o a number of groups, as followx (*rwnncae 
including the grasses such as tnnothv, red top or- 
rhard grais, June grass, sweet vernal gra^, and the 
cereal grams such as vorn, rye, wheat, and so on. 
Composite, such as short ragweed, giant ragweed, 
dahlia, sunflower, golden rod dusy, a*ler, and so 
on The patient should be tested with the |K>llens to 
which hr is exposed, a"d should be treated with the 
polkn or pollens which give the dominant reactions 
in a'w p ir " M lnr "ro .■* 
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A SJTKETCH OF THE DRAINAGE CANAL 
Tki i canaf 214 feet deep, 28 rmfes tang—extends from the Chicago River to the Det 
PUmi River and carnet Chicago's sewage The bridge u one of many such structures 



NORTH SHORF SEWAGE TREATMENT PLANT 


A battery of twenty four tanks, in which the sewage u aerated by forcing compressed air up 
through the liquid This serves to oxidise and render innocuous the re m a i ning impurities 


World’s Largest Sewage Disposal Problem 

Chicago’s Great Effort to Purify Sewage and Factory Wastes, Equivalent to That of a 
Population of Five Million People, by Modern Methods of Tank Treatment 



IHE Great Lakes are an average of 25 
inches below their normal levels. As 
we showed in our September issue, five 
inches of this dehut is due to Chicago 
drawing water from Lake Michigan 
through ita Drainage Canal, and 20 inches is due to 
shortage of precipitation and a rate of evaporation 
which lately has been above the average. The canal 
takes water from Lake Michigan at the rate of 8,500 
cubic feet per second to dilute the sewage of Chicago, 
which is earned by the canal and discharged into 
the Mississippi Basin 

Chicago is equally concerned with the other Creat 
Lakes cities and the shipping interests over the senouH 
lowenng of Lake levels, and its municipal authorities 
are fully ahve to the fact that their permit to drain 
water out of Lake Mulligan is not permanent but is 
revocable at any time by its grantor—the Federal 
Government Hence, for several years, the city has 



ONE OF THE AERATION TANKS 
Air is supplied by the pipe at bottom of the lank 


been at work investigating, planning and building 
in the effort to find some other method of disposing 
of its sewage The work is m the hands of the Sani¬ 
tary District of Chicago, which proposes to use the 
well proved system of tank treatment by which from 
90 to 95 percent of the impurities can be removed 
from the sewage and the purified water or “effluent” 
discharged into the Drainage Canal 

Sewage Disposal in 1850 

Ninety years ago, Chicago was a village situated 
on marshy land at the southwest end of Lake Michi¬ 
gan. Its water supply was obtained from wells In 
1851, municipal operation of the water works was 
undertaken and sewage was discharged into the 
Chicago Ri\rr and earned into Lake Michigan. If 
we may judge from the following extract from a 
local paper in the summer of 1850, it was high time 
that something be done* 

“The wonder is not that we have had cholera in 
our midst for two seasons in succession, and that the 
common diseases of the country are fatally prevalent 
during the summer months, but that a worse plague 
does not take up permanent residence with us. Many 
of the populous localities are noisome quagmires, 
the gutters running with filth at which the very swine 
turn up their noses in supreme disgust Even some 
portions of the planked streets, say, for instance. 
Lake between Clark and La Salle, are scarcely in 
letter sanitary condition than those which are not 
plunked The gutters at the crossings are clogged 
up, leaving standing pools of indescribable liquid, 
there to salute the noses of passers-by There being 
no chance to drain them properly, the water accumu¬ 
lates under the planking, into which Rows all manner 
of filth, and during the hot weather of the last few 
weeks, the whole reeking mass of abominations has 
steamed up through every opening, and the miasma 
thus elaborated has been wafted into the neighboring 
shop* and dwellings to poison their inmates.” 

The Sanitary District has grown with the growth 
of the ulv Within its area of 437 39 square miles 
if* included all of Chicago (199 38 square miles) 
and some 49 other incorporated cities and villages. 


At the time of its formation in 1890, the area of the 
district was 185 square miles and the population 
was 1,149,738 In the year 1925, the population 
had risen to 3,350,000 and the area of the Sanitary 
District was 437 39 square miles. As we said in our 
last issue, it was the pollution of the lake, with its 
threat to the inhabitants of Chicago who were draw¬ 
ing their drinking water therefrom, that led to the 
construction of the Drainage Canal and the reversal 
of the flow of the Chicago River. 

Permission of the Federal Government to open 
the canal was granted May 9, 1899, with the ex¬ 
pressed stipulation that the permit was temporary 
and revocable at will. On December 5, 1901, the 
Federal Government restricted the rate of flow 
through the canal to 4*167 cubic feet per second 
throughout the 24 hours of each day. Subsequently, 
\arious efforts were made by Chicago to secure per¬ 
mission to take a larger amount of water from Lake 



LARGE SEWER AT THE STOCKYARDS 
This shows construction of a sewer for waste ma t eria l 
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Michigan, culminating in an attempt to aacure con¬ 
gressional authoruadon for a diversion of 10,000 
cubic feet per second. The Federal Government has 
always admitted the necessity for Chicago to take 
some water from the lake, and the controversy was 
finally settled on its present basis, by which Chicago 
is permitted to withdraw an average of 8,500 cubic 
feet per second, on condition that she provides sew¬ 
age treatment plants sufficient to handle the sewage 
of an additional 300,000 people each year for a 
period of five years. 

This permit by the Secretary of War, dated March 
3, 192$, reads as follows: "That the Sanitary Dis¬ 
trict of Chicago shall carry out a program of sewage 
treatment by artificial processes, which will provide 
the equivalent of the complete (100 percent) treat¬ 
ment of the sewage of a human population of at 
least 1,200,000 before the expiration of the permit ” 
Another section obligates the Sanitary District to 
pay its share of the cost of regulating or compen¬ 
sating works to restore the levels or compensate for 
the lowering of the Great Lakes system, and to post 
a guarantee of 1,000,000 dollars as evidence of its 
good faith. Hus last requirement has been met. 
The execution of the sewage treatment program is 
under the supervision of the United Stales District 
Engineer at Chicago Another and most important 
clause obligates the city to adopt a program for 
metering at least 90 percent of its water service. 
If the city fails to do this, the permit may be revoked 
without notice 

800,000,000 Gallons of Water a Day 

This last clause brings up a most important ques¬ 
tion in the matter of the use of lake water It seems 
that the present average consumption of water in 
Chicago is enormous—800,000,000 gallons per day, 
the per capita consumption being about 275 gallons 
per day. For this purpose Chicago pumps from the 
lake more water than is supplied to Greater New 
York, Milwaukee, Cleveland and Newark combined, 
although the total population served in these four 
cities is nearly 7,500,000 The Western Society of 
Engineers, after a study of this subject, stated that 
metering the water supply of the city would reduce 
the daily per capita consumption from 275 to about 
125 gallons and would result in a saving in the con¬ 
struction of new plants of 88,000,000 doliars in the 
next 25 years, and a saving in operation costa of 
145,000,COO dollars. Reduction of the water con¬ 
sumption, moreover, would bring about a large re¬ 
duction In the amount of sewage. The engineers of 



At the further end of the Canal are a lock , an electric 
hydraulic power plant, and regulating works to control the 
flow of water from Lake Michigan 


the Sanitary District estimate that this decrease would 
reduce the coat of future projects by 25 percent 
Furthermore, the saving in pumping costs, resulting 
from metering, would finance a complete filtration 
system for the city With the adoption of metering, 
it will be possible to complete the treatment pro¬ 
gram of the Sanitary District by 1940 instead of by 
1945, as is now planned by the trustees. This can 
be earned out with a water diversion from Lake 
Michigan of not more than 8,500 cubic feet per 
second, gradually reducing to 4,400 cubic feet per 
second or less, as the treatment plants are installed 
The present population of Chit ago is 5,426,000, 
but m addition to treating the sewage due to popu¬ 
lation, it will be necessary to handle also the nidus 
trial wastes from the packing houses and from the 
food products concerns. These wastes are estimated 
to be equivalent to the sewage from a population 
of 1,620,000, so that the total equivalent population 
in the present year la 5,046,000 As the result of 
the studies of sewage treatment, six major treatment 
projects have been outlined, in addition to several 
•mall projects for outlying towns and villages. This 
great work has been under way for several years and 
the total expenditures on sewage treatment up to 


January 1, 1923, were 21,254y368 dollars. The con¬ 
struction program from 1923 to 1945 calls for an 
ultimate expenditure of 116^209,000 dollars 

We present several views of the North Side plant 
which serves a population of 800,000, and on its 
completion will be the largest "activated sludge** 
plant in the world For the construction of the 
plant, a tract of 180 acres of land was acquired m 
1921. The contnu t for the construction of (hr North 
bide aeration and Milling tanks was entered into 
August 9, 1923, to the amount of 5,602,635 dollars. 
The estimated cost of the completed treatment plant 
is 13,500,000 dollars. In addition to the treatment 
works, it Ims been necessary to construct about 14 
miles of sewers ranging in sice from four fret to 18 
feet m diameter—the total cost of which will be over 
10,000,000 dollars 

When the sewage reaches the North Side plant, 
it is treated in settling and aeration tanka of the 
kind shown in our illustrations. The settling tanks 
are large rectangular basins—the floors of which 
slope gently to the center. Suspended within the 
tank from an overhead bridge u a vertical shaft, 
electrically driven, whnh tarries four radial arms, 
the bottoms of which conform to the slope of the 
floor Allaihed to the bottoms of these arms are a 
number of inclined vanes or ploughs, which grad¬ 
ually sweep the sludge to the center of the tank, 
whence it is removed, by pumping, to the sludge 
beds. 

How Impurities Are Rendered Innocuous 

The Bcwuge is also treated in a vast system of 
aeration tanks of the kind shown in our illustrations 
These tanks, which art- of com rete, are built in bat¬ 
teries of 24> each Extending along the bottom of 
each tank is a large pipe through which compressed 
air is discharged into the sewage toward one aide of 
the tank llte air rushes up through the liquid 
material and maintains a constant and violent eircu 
lation of the sewage, which is caused to flow up on 
one side of the tank and down on the other The 
sewage u thus thoroughly aerated and the process 
of oxidation renders innocuous the impurities re¬ 
maining after the heavy solid matter has been de¬ 
posited. 

(T One thousand pounds of coal per minute! This 
the quantity of fuel that the largest single - 
unit machine in the world will consume . In our 
November issue , we will describe this giant of 
power and present several photographs of U 



ONE OF THE SETTLING TANKS CALUMET SEWAGE TREATMENT WORKS 

t m them tanks the ootids settle oat of the sewage The fear rotating arms rake the sludge The solids which are deposited in the settling tank* me pumped to these sludge beds, from 
U to the center, from which it U drawn off by pumping which they are removed and used as fertilizer 
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Novel Devices for the Shop and the Home 

A Department Devoted to Recently Invented Mechanical and Household Appliances 

Conducted by Albert A Hopkins 







A vacuum cup bolder for keeping the 
•having Wtuh In lla place 

An Efficient Brush Holder 

A VACUUM cup holder into which any 
•hating brunh will fit la illustrated 
here It prevent* the brush from falling 
Into dirty corner* or on dusty floors It will 
hold it on pom lam. marble, wood, or other 
material 

Woodworking at the Bench 

S OME months ago, we Illustrated a very 
clever little shaper which can be used 
on the bench or on the actual work, ami we 
now allow another member of the family 
This machine is driven by a one quarter 
horsepower motor and can be used as a 
bench shaper, portable alia per and small 
jointer As a brnch shaper, all kinds of 
amall and medium-aired work can l>e done 
quickly and without expensive help Aa 
a portable aha per, much work can be done 
on pieces after naaembly aa well as on 
pieces loo large to be handled easily The 
motor aide o( the table la provided with two 
handles for use of the table with mutur as 
a portable shaper The ability to set the 
motor abaft at various angles makes possible 
the use of cutters of smaller diameter which 
take much left" power 

A Mechanical Caddie 

T O eliminate the drudgrry nf carrying a 
heavy bag of golf clubs a carrier on 
wheel* has been invented capable nf taking 
care of one or two bags The hag is kept 
clean and the clubs are kepi together thus 
saving them from being scratched and 




A combination bench and portable shaper table. This machine la driven by a 
one-quarter horsepower motor 


marred by knocking together as they do 
when earned in a caddie ling. The carrier 
can be wheeled on the greens without mar 
ring the grass. 

Air Suction Cornea to the Aid 
of Scale 

A DhTROIT inventor haa devised a sim¬ 
ple and automatic weighing machine 
in winch the excess material is rnrooved 
by air suction The illustration shows the 
construction. The material is fed from the 
storage hnppeT into the machine hopper by 
ratchet feed Thia is ao connected aa to 


stop feeding when the worm Is stopped 
thereby coni rolling the amount fed to the 
worm A vibrator serves to disturb ma 
Cerialt that cake or pack and cause the 
same to fall continually on the worm When 
tho motor la started by throwing the switch, 
the fan, vibrator and other parts of the 
mechanism begin to function under control 
of tho weighing device An electno button 
is pressed which closes a twitch and makes 
connection with a solenoid 

This solenoid throws a dutch, sliding on 
a worm shaft, Into mesh with another clutch, 
which » continually turning. At the tame 



A table toaster which cuts olf the 
beating current automadeaUy 

time, connection la made with a solenoid 
which opens the door at tlie end of the 
worm With the worm feed turning and 
tho door opened, the material la forced Into 
the holder on the scale until the amount set 
to be weighed causes the scale-arm to go 
up and make contact. This contact closes a 
circuit and causes another solenoid to throw 
out the clutch and closes the door tight. 
The worm is stopped and the door is closed; 
no more material oan be put into the bolder 
on the scale When the oonlaot on the scale 
arm la made, a very amall solenoid opens 
the shutter in the alr-suction pipe and per¬ 
mits suction of the excess material (one 
or two nances) from the holder until the 
scale arm descends to perfect balance when 
contact is opened or broken and the shutter 
closes. The material now weighed Is dumped 
by opening the shutter at the bottom of the 
holder 

Automatically Controlled Toaster 

W E have all seen the automatic toasting 
machine in restaurants and the sand¬ 
wich shops which are springing up all over 
the country These toasters are too large 
for home use but now we have a device 
which can be placed on the diningroom 
uble Thu Utile brother of the restaurant 
toaster turns out the same brand of golden 
brown toast with no horning. You simply 
drop the bread ^tp tha even slot and de¬ 
press the two levers. When the toast la 
done, up It comes and the current la auto 
mailcally out off 


tor the coddle-less golfer 


Con tin moos controlled scale for weighing dry materials 
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Obwirtory tlm from your electric 
lwue4l|htb| dmli 

w Tdechron w Qocb 

A NEW kind of timepiece hu recently 
beat placed on the market commer- 
dally, although the principle* have been 
known for several year*. Thi* clock has 
bees tested out In the laboratories of a 
number of universities and gave excellent 
satisfaction It is merely necessary to plug 
into the alternating current and then set the 
dock accurately. The correct time can be 
obtained from the power house 
Technically, the Telechron clock—which 
name meant time from a distance—cental ns 
a diminutive synchronous motor which has 
a rotor the the of a tcn-ccnt piece. Thu 
rotor floats In nil and makes exactly 3,600 
revolution* each minute when it u connected 
to 60-cycle alternating current Through 
suitable gearing, this la reduced to one 
revolution per hour for the minute band, 
and the necessary amount for the hour 
hand. The 60 cycles la accurately controlled 
at the power house and checked up twice 
dally by the Naval Observatory 

Locking the Lock 

T HE attachment Illustrated la intended 
to safeguard the none too safe mortise 
lock by preventing the lock from being 
picked. The guard la made of spring steel 
and has two prongs and two holes. The 
operation u as follows 

First open the padlock and Insert the yoke 
in the hole on the guard, then snap shut 
and the ^Keelock" Is ready for use. After 
the door has been locked In tbe usual man 
nor, remove the door key and Insert the 
looking dogs Into the keyhole, pushing the 
guard in aa far as pnmlble until the locking 
dogs expand and take a secure grip on die 
Inside of the door plate The door is now 
securely double locked. Any sttempt to 
remove tlw guard by force will only cause 





A magnetic tee square for draughtsmen 



) J AS£ 

( Irvlc cutting tool that may be used lor many materials 


place of an ebony or ruhher head, this 
square is provided with a stainless steel 
magnetic working head The drawing board 
must have, of course, a metal edge, ther^ 
fore a nickel led steel working edge is pro¬ 
vided The T-square remains in exactly the 
position it la left Thu device comes from 
England and really gives the draughtsman 
a reliable third hand 


An Indoor Seesaw 

F OR children who are confined to apart 
menti and liave small space for play 
there has been invented and placed on the 
market recently an indoor Meter that « 
operated hy springs. It 18 called the “Foxy 
Grandpa Bouncer," ami requires only a few 
feet of floor space However, it provide* 
much amusement for the children 




The Foxy Grandpa Bouncer 
A Circle Cutter 

T HE device illustrated is not limited to 
cutting circles in bakelite, rubber, fiber 
et cetera for radio |tanrls. but can be used 
to rut veneers, very hard Woods and soft 
mrtals as well as gasket*, washers, rings 
and the like from leather, linoleum and 
sheet packing The construction Is clearly 
shown in the illustration A carpenter's 
brace may be used. 

When desired for radio work tlie cutting 
tool is set for (he sire id the holes desired, 
ilwn the beading tool is net with the Jnslde 
edge the same size as the hole rut This 
will put a full head around the hole To 
rut thin metal, reverse the cutting edge of 
ihc tool bit as ihe hack has a Wn if e-like 
edge. The tool lias been christened 
Tan wood " 

Brighten Up Your Knives 

T IIFKE is in New York, m store that is 
the Mecca of all those who are In¬ 
terested in household Inventions, particularly 
those used in the kitchen Every summer, 
one of the owners goes to Furopc and brings 
back quantities of novelties The knife 
cleaner iiluslrstcd is one of these novelties 
This hails from Fngland and seeuis to be 
a hard pail of an abrasive suhatance pro¬ 
vided with a convenient handle It cleans 
the knives perfectly with a minimum of 
effort 

A Curious Clock 

A VETERAN m a hospital at Augusta, 
Georgia—Mr Valter Davis—sends ua 
a photo of a clock lie has made in hli spare 
hsuro, and he probably has many of them. 
Tho clock has a single band and a 24-bour 
dial The dial is divided into halves The 
upper half rrprew nts the 12 hour* nf night 
(more or and the lower half the 12 

hours id day The painting is appropriate 
In the periods noted The works of this 
clock were made from the parts of an old 
steam flow meter 
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TIm Miporpanilropc irannnlttliig drricc la duplicate The ampct jWitopt rrpradacinp device b ebe In duplicate 


Giving the Chora* Girl m I ift 
“/"I ENTLFMFN prefer Blonde* » the 
VJ" name of 11 wril known play and ) rob 
ably gentlemen do and bo Ho theatrical 
producers but they like them t> sing alio 
But time exponents of put hritudc are not 
always singers—mire is the pity Mr /irg 
feld noticed this and called on science to 
make up Una deficiency of nature Thr 
research laboratories of a great pb m graph 
company and a great radio corporation were 
appealed to ami tlie engineers produced 
what is called tht aupar panstrope which 
has been in uae at the ( lobe Theatre in one 
of Mr Zieffelda Revues w herein as u<*ual 
he glorifies I be American girl 
The electrical voice capable of rcmlenng 
vocal or instrumental selections ihnughout 
the enure range of the maoral art is ms 1c 
possible by a ooloasal sound reproducing de 
vice known as the super pans trope It is 
in fact a larger replica of a similar devi r 
now available for home use and likewise 
operates from electrically cat disks pro 
duced by the precise light ray process The 
twists and turns of the record groove are 
translated Into corresponding ripples of an 
electric current by a magnetic pickup di 
vice The electrical ripples In turn sre 
stepped up or magnified hundreds of thou 
sands of times by an electrical amplifier 
and then pared to a cone reproducer which 
vibrats accordingly and furnishes a faithful 
rendition if the mpnal musical valuta rr 



The electrical kc man 


(ordtd in the phonograph company s stodio 
The reader has doubtless often noticed a 
certain weakness in the finale of a scene 
where ihr t(torus dies not match up to the 
exigtiKin of the east and in some instances 
exin in jsinsiu are brought into the ore he# 
tra to help along the final creecend) With 
this electnral voice the burden of the vocal 
rendition by die chorus may be entirely 
rlimi iaii 1 leaving the chorus girls free to 
nrentrate their eff rls on darning r act 
ing So rraliaiii is the electrical voice 
that tht audience is virtually convinced that 
the rh rus girls are doing all the singing 
Thp sound rrpr lucing process Starts with 
the record Resting in the groove of the 
rrtord )» ■ n« e lie which wnbblci In accord 
an e *ith the turpentine path of the groove 
and transmits these gyratnna to an electro 
magnetic pick up which in turn translates 
them into correspond mg electrical impulses 
which are amplified hundreds of thousands 
of limes and turned over to a Urge cono 
reproducer 

In the theatre installation the mechanism 
Is placed beneath the stage or in some other 
convenient place while the cone reproducer 
usually in duplicate is placed in the the 


atre such as in the apron of the stage 
facing the muafciana An opoator stands 
by the median ism placing the records, re 
placing dim and making the ncrcssfry ad 
just menu / 

In order to provide positive performsoce 
the equipment is supplied in duplicate 
throughout Thus there are two records 
two turn tables two magnetic pick ups two 
low power amplifiers two high \ >wer ampli 
fieri two power supplies and two reproduc 
ing cones Any combination of components 
from either complete set is instantly avail 
able Duplicate records arc set at the 
exact same point with reUuon to the pick 
i pa revolve In absolute step and are ready 
to produce the exact same iw to in the 
changeover 

At the pressing of a button the orchestra 
leader seta the electrical voice in operation 
and die leader is in constant touch with the 
iperator who s*ts and adjusts the median 
ism by the aid of a microphone an! a 
loudspeaker The operator himself is also 
informed of everything that goes on in the 
orchestra by the same means Our illustra 
(rations show the apparatus below the stage 
and also the two reproducing cones In front 



Bear view of the transmitting device, showing tnhea 


1 1 the footlights These are cleverly masked 
Were it not for the volume control la tbe 
hands of the orchestra leader the giant 
electrical voice could readily drown out tbe 
orchestra and chorus One other illustration 
shows the 250 watt vacuum tubes the equip* 
meat being somewhat similar to the better 
type of broadcasting stations 

A Small-aised Electrical 
Refrigerator 

T HF small refrigerator illustrated cm 
bodies all the characteristics of the 
larger models—the refrigerating mechanism 
being contained in one unit The motor 
compressor and all moving parts are her 
metically sealed in a compact steal case 
containing sufficient refrigerant and lubri 
rating oil to last years of service Tbe 
location of the refrigerating mechanism on 
top of the cabinet makes possible the elmu 
nation of all surface valves and pipe cod 
auctions The heat generated In com pressing 
the gas rises away from the cabinet instead 
of enveloping it 

A Coffee Filter for Any Coffee Pot 

T HE coffee filter Illustrated fits any metal 
coffee pot percolators I Deluded The 

water is boiled and poured through thus 
making what is called u dnp coffee which 
is considered the most delicious Tbe de 
vice consists of a hag fastened to ft ring 
and a clip which serves Co secure It to the 
top of tbs coffee pot 


t 
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Mastodon or Mammoth? 

How many of our readers can identify 
the tooth and fragment of a tusk shown In 
the Illustration on page 290? This photo¬ 
graph was submitted to os by a reader in 
Sweetwater, Texas. Ho states that the tooth 
is that of a mastodon. Is he right? 

During tbe Ice Age—which came to a 
gradual close In the northeastern part of 
what is now the United States about ten 
or twenty thousand years ago—but li the 
mammoth and the mastodon rang'd over 
immense end overlapping areas near tlie 
great glacial cap, and far to thn south 
of tl. Doth animals left their remains iu 


pounds, twelve ounces. Numerous other 
relics of prehistoric animals have also been 
found near bweetwater" 

Doth the tooth and tusk are those of a 
mammoth—not a mastodon Not only are 
tlvey those of the Urgent of the several races 
of mammoths, but of all that group of 
elephant like animals, Jiving and extinct, 
known as the Proboscides, They are doubt 
less the remains of Archidlskndon. the great 
Imperial Mammoth. This giant beast stood 
from 13Vi to 14 feet high Thus ho ex* 
cccdcd by 3% to 4 feet tho height of the 
ordinary circus elephant 

What then, arc the characteristics of these 



largo numbers. Their fossils have been 
found In many places. While these fossils 
are not exactly commonplace, neither are 
they rare For example, 115 mastodon and 
mammoth remains are listed from variuus 
parts of tho state of New York, In New 
York State Museum Bulletin Number 241 
242, cntIUod “The Mastodons, Mammoths 
and other Pleistocene Mammals of New 
York State." 

Concerning the fossils which we have sug¬ 
gested that the reader try his skdl In Identl 
fytng, their discoverer writes, "I enclose a 
photograph allowing ■ section of mastodon 
task and a big tooth belonging to another 


foBsils which make their Identification so 
simple? Fortunately, the tooth la preserved, 
and of all the skeleton, this is the most valu 
able part for Identification purposes. Once 
one has observed the marked contrast be¬ 
tween the molar teeth of the msstoilons and 
the mammoths, one will never confuse the 
two While both animals bore stTong super¬ 
ficial resemblance to our living elephants and 
to one another, on comparing them part for 
part, certain easily distinguishable differ- 
enret become obvious at once 

The molar tooth of the mammoth Is, or 
was, composed of a series of cusps Idler 
ally. In fact, the word mastodon, meant 



mastodon, or to some other animal of stable 
proportions found in gravel pits near Sweet 
water, Texas. The tusk was taken out In¬ 
tact, but rapidly disintegrated when exposed 
BO the atmosphere. It was about seven feet 
In length and over a foot In diameter In tbe 
th icke s t portion The tooth weighs two 


"nipple tooth " The molar of the mammoth 
Js made up of a scries of plates on edge, 
presenting the appearance of a senes of low, 
parallel ridges. 

A comparison of ths body outlines of tbe 
two animals, part for part, reveals pro¬ 
nounced differences, particularly In the 


shap? of the head and the thickness «f the 
legs. The two animala an quite cloatly 
related, but the mastodon evolved first Our 
living elephants belong uitli the mammoths 
I’rnfiHsnr Henry Fanfirld (I. burn Prcsi 
drnt of the American Mum urn of Natural 
Umlory u palco otologist wIk> has Urn 
studying lilt cwdiiiionary n latinnslupn of all 
tlie proboscideans for many >tars has re¬ 


nnd his relative were in their early evolu¬ 
tion mans ancestor is believed to have born 
a niiiull u|>e, but wnif* the majority of the 
mi's of prnltoKidLans sltown on Prof 
Osborn s diagram did not became extinct 
until the Pleistocene I pocli, or Ue Age, 
whu h ended roughly 20 000 )um ago some 
of these Limihis although now i xtmU wire 
conti m)HiranroiiH, at least in continental Eu 



Contrast the profile of the mammoth's head with that of tho mastodon shown 
in the lower left-hand illustration on this page 


cently reclassified their 290 or more known 
species, placing them in sixteen ,, racra. H 

Professor Osborn s work was popularly 
summarized In the January February, 1925, 
Issue of Natural History (published by the 
American Museum of Natural History, New 
York) He has placed the respective races 
of proboscideans on a sort of * family tree 1 * 
which is reproduced on page 290 

PorhajM the first thing the readers will 
notice after a carrful study of the peiullarl 
ties of rach of the outlines, is the large 
variety of elephant like forms—in addition 
to the mastodon, the mammoth and the liv 
ing elephant—that have existed during die 


rope, with the mm of the Old Stone Age. 

The proboscideans underwent their early 
evolution in Africa, but many of thnr races 
ultimately reailml America by way of S 
land bridge which existed across the present 
shallow Ilrhnng Straits Says Prof Osborn 
"An insatiable wanderlust has always pos¬ 
sessed the souls of elephants. Tliey have 
gone to the very ends of the earth and have 
for surpassed man in adapting thnr clothing 
and teeth to all po^siblo conditions of life " 
Thus 10 of the 16 elephant like races reached 
America. 

Moeruhermm is tbe most primitive form 
on ihn diagram. Its fossils were found In 



O i rtTofttw * —hi l h bOUwi BUWrr 

Mbrritiwrium was tbs oldest, most primitive and smallest of the proboscideans 
known. The tasks and the trunk were beginning to evolve 


geologic past and have become extincL In 
gem ral, the forms at the bottom of the dla 
gTam lived in the Eocene Fpoch Thu is 
the opening or dawn epoch of the Tertiary 
Period, or “Age of Mammal*" Estimates 
of absolute geologic time vary, but a con¬ 
servative estimate for the opening of the 
Tertiary Period is four million years ago 
Compared with the total duration of the 
evnlution of life on earth, even this is only 
tbe last 4 percent of It In the Eocene 
Epoch, when the ancestura of the elephant 


Northeastern Africa. It has no Indication of 
a trunk, but its second Inc lw>r teeth arc si 
ready enlarging This foreshadow* the fu 
lure tuaks of its dependents It uiily 
a little ovc- two feet high It lned in thu 
Eocene Epoch 

PalfromaMtodon was ancestral to hoth the 
ordinary American mastodon and the rates 
of mammoths It lived early in the Tertiary 
Period Its fossils have been found in 
Egypt Of the interesting long jawed forms 
of mastodons ilwwn on the lower right 
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hand part of the diagram, little can be Mid 
here Some of them hud four tu*ks TVt- 
tophoilon for example, used if* shurel' 
«hupe<{ lower luwks for uprooting plants, and 
Hh upper iu»ks for definw Iln jaw as long 
as 6 fr»i 7 intiirg totirlirrl the ground It 
Hin jd through India ami rest lied America 
Jm fun the let Age—ilo fo#mln having been 
found in tlu Dakota* Nrbnuk* and Col 
nrado Nearly 1 000 000 yean ago, it Kt 
tame rxlincL. Slrgomaitudon fonrils havr 
Ixen found in Arizona, Nebraska, D na* uml 
Iowa. Hhyncholhenum (“bcakjawid ) had 
down turned upper and lower lu^k*. It be¬ 
came extinct about 500,000 yearn ago It 
has been found In fossil form in Oregon, 
Montana, Colorado, California and M* xicn 
Returning to the mum part of Pnif 
Oaborn'a diagram or tree »f Hrsu*nt, 


won more ex dual rely a forest-d welling anl 
mil than the mammoth*. Its food wu twigs, 
for whin*} mastication its teeth were well 
adapted Its remains have boca found In 
bog? in New York, Indiana, Ohio, Illinois, 
Michigan and Iowa, wlterc It 1* said that 
"rvery Iwg contains a mastodon ” They 
have also been found In Florida 
The maslotlnn wore his hair long~-an 
adaptation to the cold climate In which ho 
lived Some of tin* long, coarse Hair has 
been found in a swamp In New York Slate 
It must be remembered that during the Ice 
Age, even our central states were as close 
to the ice cap as Labrador is now The ice 
covered most of the states mentioned above, 
but as it milted back, the succeeding gen¬ 
erations of mastodons followed It Many 
died and were covered and preserved for u* 
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An engraving of the woolly mammoth rarvrd on the wall of » French cave by 
a Cro-Magnon artist, 20,000 or more years ago 


IHrwthrrium had unique tusks width turned 
down, and were on the lower jaw It 
reached India, but not America, and became 
extinct about half a million years ago Note 
its gTeat comparative height. 

Mnstodon amertcanus la the form which 


to uncover several thousands of years later 
Archulukodon imptrator, popularly called 
the imperial mammoth, was the greatest of 
all the proboscideans. His fossils have been 
found in Nebraska, Kansas, Iowa, Texas, 
California and Mexico. The Sweetwatrr, 


i—i—j mt Us s—w— rm—wuni swmv 
Osborn’s new theory of the reUtlonaht] 
elephant-llke animals, living am 

the melting back of the Ice cap tu the north, 
they too diaappeared, becoming extinct. 
Probably he was nearly hairless. 

By for, the best-known of the races of 
pro bo* [deans was the Jeffersonian mam¬ 
moth (sec diagram, Parrlepha* jeffernom i) 
and the “woolly” mammoth iMammonitui 
primigentus) The former was large, stand¬ 
ing 10V6 feet high, the latter was little over 
9 feet high and was very sluggy, Its hair 
being IB Inches long, with dense, shorter 
wool beneath. The remains of both of these 
races have been found from Northern Europe 
and Asia to North America Both races 
were marked by the extreme acuteness of 
the apex of the skull and by the strong in* 


i and Hues of descent of the races of 
I extinct* Begin at the bottom 

of commerce today—a large part of* the ivory 
we see being fossil ivory, probably ten or 
more thousand years old In Siberia, many 
of their actual carcasses have been found, 
still frosrn in the Ice which has preserved 
them “No other fossil type has left such 
remarkably complete data as the Siberian 
mammoth” says Herbert Lang, Assistant 
Curator of African Mammals, American 
Museum of Natural History, writing In a 
pamphlet entitled, “Problems and Facta 
about Frozen Siberian Mammoths and their 
Ivory” 

The Cro-Magnon men who dwelt In France 
after the close of the Ice Age have left ua 
rock etching* of mammoth* which they 



Tooth and took of the Imperial mammoth, greatest of the elephant*. lUa 
specimen was discovered near Sweet water, Texas 



Theoretic migration rontes of the ri ap h a n t-Hha mammals from their center of 
dispersion In Africa, millions of yean ago 


is commonly meant fn this country by the 
word “mastodon” It lived well into the Ice 
Age, ranging from Europe across Asia to 
Alaska and throughout the United State*. It 
m 7 to 9 feet high and was particularly 
stocky and robust, with thick leg bone*. It 


Texas, fossils referred to at the beginning 
of this sketch belonged to ArchidUkodon, 
Hi* hright was 13'A to 14 feet Probably, 
says Prof Osborn, he was a tree-and-shrub 
browser, and when ihe forests that covered 
large parts of the west disappeared, due to 


curvature of the tusks, which completely 
crossed each other la old i|i (la the Ulus- 
(rations, contrast both head and tusks with 
the corresponding features of the mastodon.) 

So plentiful an the remains of the mam¬ 
moth that their tusks are need as an ankle 


hunted for meat We also reproduce thtf 
photograph of a pre-historie figure of a mam¬ 
moth. This was found In Caeoho-Sovakia, 
among plentiful remains of charcoal fins 
and the debris of bones of hundreds of 
(CoarinnW on page 292) 
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T HE man who likes plenty of volume for easy listen 
mg usually has to drive the last tube of his set be 
yond Its limit to get the music loud enough And then 
it is nQ longer music The RCA power Radiotrons arc 
spcciiUy made to stand the strain in the last audio stage 
They can handle plenty of volume without blasts or 
rattles, and therefore mein finer, clearer tone' 
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Storage battery or A C super 
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Quality 

Ls'a-research-story 

The high quality of performance you get with a genuine RCA Radio* 
rron u due to incessant research The Radiocron laboratories find 
ways to make better tubes— they find ways to improve manufacturing 
processes—and they keep a Constant check on the uniformity of 
the manufactured Radiocron It pays to look for the RCA mark 
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takes all the 
guess-work out of 
your woodworking 

It is a super-hard hardwood that 
offers supreme resistance to split* 
ting ana abrasion* HARD MAPLE 
floors often outwear adjoiningstone 
door sills* This quality dictates 
its use for butcher blocks, bowling 
alleys and pins, and for a multi* 
tude of other products that must 
withstand hard wear and abuse. 
HARD MAPLEpwdght for weight, is 
stronger than steel, which accounts 
for its rapidly increasingpreference 
for good auto-bodies and other uses 
where strength and resiliency with 
comparatively light weight are the 
prime requisites* 

And its high finishing qualities ara 
responsible for its ever growing de¬ 
mand as a fine furniture wood. The 
lower grades of HARD MAPLE 
make high-grade crates and boxes 
—more strength with less weight. 
Perhaps It offers equally profitable 
utilisation far your p r oduct. 

Our Form Product* BbffoecWKf Dtp artuo * uiS 
■fodfr funUih you uriiH authentic data upon ih« I*. 
durtHal aMdication of Hard Matf*,jaudtriU und 
you tk* Hard Mapts Handbook FJfflH on request. 

Northern HARD MAPLE Manfrs. 

311 F. R.A. Building, OiUumH,W1l 

NOT Hi Herd Miplo muybe hod in mU*4 
•hifunonr, with IWch, Birch and other do 
iliwU Northern Hsrdwond* Writ, for 
Uk of member mill*. 

FREE '(BOOK 



mammoth*, killed and eaten 2CMM0 years 
ago, by the OJd Stone Age banters. 

Gradually the mammutha dwindled In 
number until they became extinct. Today 
there are only two race* of proboscidean*, 
tlie African elephant whom true name it 
“loxodont,” and the true elephants of India, 
Ceylon and Burma. 

* * * 

Another Amateur's Telescope 

One of the most Interesting reflecting tele¬ 
scope* thus far completed as a result, of the 
telescope campaign which the Scientific 
American t* mnduitlng is that of F M 


at boiling temporal urea. At noon as it h 
cooled, it become* red again. Tbo silver and 
mercury salt is ordinarily yellow, and be¬ 
come* a dark orange or brick red at 160 
degrees. 

Among the use* suggested for these paint* 
by Mr Andrews are for the casings of bear 
inga and other parts of machinery which are 
apt to become overheated, with disastrous 
effects, and for Indicating the level of the 
liquid In a hot water tank. In the latter 
case, a vertical stripe is painted on the oat 
side of the tank, and the height of the part 
where the color has changed Indicates the 
water level —Science Service. 



Mr. Illcka at the eyepiece of his reflecting telescope, which Is permanently 
mounted in an enclosure on the roof of his California homo 


Hicks, 1315 Oakland Avenue, Pasadena, 
California Two photographs of this instru¬ 
ment are reproduced on this page 
Mr Hicks made the entire mounting, but 
purchased the paraboloidal mirror This has 
a diameter of 8Vb inches and a focal length 
uf five feet The outride tube ia 10% Inches 
in diameter The 60-ineh focal length J* 
dividrd as follows mirror to the 2% inch 
diagonal, 42 inches, diagonal to lVb-lnrh 
prism, 11% Inches, prism to eyepieee, 6% 
inches. Thus it is seen that the mounting is 
of the stationary eyepiece type described in 
Amateur Telescope Miking" (Scientific 
American Publishing Company, 1926) page 
31 

In the polar axis, writes Mr Hicks, there 
ts a Ford roller bearing hub whirh, with 
careful balancing of the lube, permits a 
delicate manipulation of the 90 pounds of 
tube and counterweight “Anyone who ap¬ 
preciates the convenience and comfort of a 
stationary eyepiece” he emphasizes, “will 
never regret going to the extra expense and 
work required to build such an Instrument ” 
The declination axis was t-uusirucled from 
a Crane and Company, 2% inrh ”T" of cast 
imn, this being tluck enough to permit bur 
ing out true and turning in a lathe where 
necessary Into this *T"a Sbdhy tube, one- 
half Inrh thick, was inserted This holds the 
prism and carries the oast iron cradle to 
whuli the large telescope tube is bolted 
The polar axis was constructed of two 
pieces of brass tubing brazed together at an 
angle suitable for this latitude A Ford 
roller bearing hob, turned down to suit, was 
placed in the polar axis tube, where it pro¬ 
vides the rotary motion of the polar axU. 

• so 

Color Changing Paints Show 
Temperature Changes 
Chameleon-like paint* that change color 
when heated, only to return to their original 
color when cooled again are the interesting 
products described by W S Andrews, of the 
General Electric Company** engineering 
laboratory In Schenectady, New York. 

"Such paints are made either of the doable 
iodide of copper and mercury, pr the double 
Iodide of sliver and mercury,” says Mr 
Andrews. The former la bright red at or¬ 
dinary temperatures, but when heated to 
aboat 160 degrees, Fahrenheit, changes to « 
dark chocolate brown which becomes black 


A Twelve-inch Reflecting 
Telescope 

Mil John Roney, 617 Weal Jefferson 
Street, Louisville, Kentucky, writes as fol 
lows “In appreciation of your efforts to 
stimulate an interest In astronomy. I am 
aending you a picture of my 12-lnch re¬ 
flector, made at home during spare time I 
mounted my mirror on two Ford axles. I find 
this an excellent way of mounting a tele¬ 
scope. It seems. In fact, that the axles 
were made for this purpose. 

“My mirror gives ex cell wit results under 
good seeing, and magnifies dona as high as 
400 BTe employed. I polished and figured 



The two axes, setting dixies, worms, 
eyepiece ird bottom of the mala 
tube of Sir. Hlek*’ telescope 

nearly nine months before I got the surface 
of my speculum as I wanted It The focal 
length Is 78 inches. The disk is one and 
one half inches thick. 

a Tbe tube Is built up of soft or machine 
steel, one inch by onc-clghih of an Inch In 
crnss-aeciiun. Ttys can be bought of any 
iron dealer In lengths up to 12 feet long 
My tube coat just two dollars. These strip* 
are bolted to hoops of the tame material 
with one-quarter inch stove bolts. The hoops 
are one inch greater In diameter than the 
mirror The tube la perfectly rigid, owing 
to the diagonal stays. My entire Instrument 
was made at home, except for welding a "T” 
oa the declination axis. 

{ConiUutd on pegs 394) 
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Astounding days are here 

Read the amazing facts of progress and opportunity 
from the pens of world-famed leaders in every walk 
of life. They write especially for the new Britan- 
nica—now ready . New ways to success open to all. 


G REATER news breaks on the 
world today than has come for 
centuries It is more important than 
the discoveries of new lands, such as 
sent adventurers sailing from Eu¬ 
rope More important than the find¬ 
ing of gold fields in Alaska It means 
more to all men and women, young 
and old. Its reading is more enter¬ 
taining 

For years scientists, scholars, in¬ 
dustrial leaders, financial experts, 
political, sages have been working to 
repair the ravages of war and to 
make a better, richer life for all Now 
these master-minds, these leading 
experts, report to you They—the 
world authorities— 
gather together in 
the pages of the new A Vow o! 

Thirteenth Edition Famevi 

of the Encyclopae- 
dia Bntanmca In 
special articles each 
tells the marvellous ANDREW 

progress in his line HENR 

of work Thctr dis- MMR 

covenes, inventions SBNATOl 

and tested theories SIGMUr 

and methods are Ptycki 

now yours to use in L. M I 

business,profession, pet 

home life, social life IRVIN4 

—any place and GBORGfi 

every place Pk »i 

Today- ELIH 

A Now World ALBBRl 

Merely minor parts MW ® DOE 

of this vast plan of marsf 

saamd-T: 

past years Yet 
think what tremen- DR ADO 

dou 9 changes these For additio 

few discoveries have loeMlai 2 

wrought Electric 
refrigeration allow- tieUi, Bend 

ing the transport of pM« book 

perishable foods 


A fsw of tbo Many 
fsnevi Exports 
Writing Ipselal 
Artlolss of Todays 


ANDREW W MELLON 
HENRY FORD 
MMR CURIE 
SENATOR MARCONI 
SIGMUND FREUD 
Ptyck* Aumiyiit 
L. M FANNING 

Prtrmlemm 

IRVING FISHER 
GEORGE EASTMAN 
Ptffgrmphy 
ELIHU ROOT 
ALBERT HN8TBIN 
MISS DOROTHY TODD 
Pmtldm 

MARSHAL FOCH 
RAMSAY MuDONALD 
BERNARD SHAW 
DR ADOLF LORENZ 

For additional authorities, 
including 22 Nob«l Prise 
winner*, many pioturet and 
description* ol epeclal sr- 
tie tea, eend lor FREE SO* 
page book Sec Coupon 


thousands of miles Household appli¬ 
ances freeing women from drudgery, 
releasing them for social, business 
and political affairs The discovery 
of Rayon—artificial silk—leveling 
wealth distinction in dress New 
anti-toxins stamping out dread dis¬ 
eases, saving hundreds of thousands 
of lives New industrial processes 
which make the former luxuries of 
millionaires the present necessities 
of millions. 

Yet not half of the discoveries and 
inventions have been put to use 
Few have known one tenth of them 
Today all the new things are revealed 
to you through the new Bntanmca 
. Do vou know that 

psychological stud- 
btNaay ics are g ving to 

ExprrtB some a power almost 

Bptalal hypnotic ? Big Ium- 

I Todawt ness >3 using these 

9 principles in build- 

MELLON mg sa ( ts aru i e xecu- 

FORD tive staffs Thefim- 

URIE ous psychologists 

IARCONI reveal to you the 

FREUD inner truths in the 

new thirteenth 
MNING Edition of the Bri¬ 


l’a muus for over 
150 years, the En¬ 
cyclopaedia Bntnn- 
nica alone had ac¬ 
cess behind the 
scenes of this world¬ 
wide plan of prog¬ 
ress It alone had 
the influence to get 
firsr-hand reports 
from the renowned 
authorities in labo¬ 
ratory, industrial 
plant, scholarly 
studv, council 
c hambersof govern¬ 
ment 


Experts Tell the Facts 
They—the leading experts—have 
written special, up-to-the- minute 


The New written special, up-ta-the- minute b 

ENCYCLOPAEDIA 

BRITANNICA 

THIRTEENTH EDITION 1926 


articles for the new Bntanmca 
These articles cover all the activities 
of the past momentous years m all 
civilized countries of thejglobc No¬ 
where, except in the new Britannica, 
can these reports be read '1 hey are 
exclusive 

The facts of this whirlwind prog¬ 
ress, facts of exploration, of scientific 
discovery, of industrial research, of 
medical advance, of artistic triumph 
—all in the new Bntanmca are ac¬ 
curate as steel tape measures yet 
more astounding than rales from the 
Arabian Nights Both the sound 
authority and the enchanting per¬ 
sonality of famous leaders are in 
these writings You read them both 
for entertainment and profit 

Every Day Usefulness 

Would you know of the new profes¬ 
sions offering pioneer openings for 
men and women today ? Here, in the 
new Britannica, are the facts of the 
most recent developments 

Would a ou know of industrial 
processes ? Henry l*ord tells about 
Mass Pi\aluction Other industrial 
leaders tell of other modern phases 
of business How about synthetic 
chemistry ? As sources of raw ma¬ 
terials are exhausted thr chemists 
work alchemy in substituting on 
nature's creation Perhaps toda\ will 
be known in history as tne* Synthetic 
Age lo:t men like L H Baekeland, 
inventor of Bakcbte, unfold these 
magical possibilities before you 

What business man or woman can 
afford to he wiihout accurate in¬ 
formation on the changing econo¬ 
mics and politics in foreign markets' 1 
F vtry d iv, business forges into new 
markets Yet only in (he Britannica 
is this information instantly avail¬ 
able to all 

At Home and in Office 

How many perplexing problems 
arise today because of the swift 
changes’ Questions as to proper 
business procedure, questions about 


employment, about our education 
of children, about budgeting of 
household expenses, about measures 
in civic affairs, about new inven¬ 
tions and their application—almost 
hourly such questions arise But 
now they can be settled by quick 
reference to the most recent and 
authoritative word as contained m 
the new Bntanmca, 

An Age of Brilhant Culture 

Year* ahead of text book ami popular prob- 
lrm-alory is the new I hirteenth Edition 
Bntanmca, It* new* ia of telegraphic fresh¬ 
ness Many of the authentic* have put in 
these special article* the facts am] tested 
thconce dial will form the basin of lecture* 
and wntings for yean to come 

Owners of the new Bntanmca increasing 
by the thousand* weekly- are now conven¬ 
ing of these newest discoveries, ihnnge* of 
thought, remiencicam art, literature, science 
business Not since the day* of Shakespeare 
has there been Mich live interest in all the 
varied activities of the human race 

Prove This Value Without Cost 

I-ef us send vou the FRl h BGpagc book 
describing the momentous changes of the past 
16 years, the revolution of today And the 
Now Hntannuv- its pnciical \oluc in the 
home ami business live* of all men and 
women Here ire .pecimen pigeN many in 
thr beautiful colors so prufuwly tisrd in the 
Bntanmca itself Ilcrc nrc the pictures and 
descriptions of scon s of the famed authonUc* 
contributing 3 i**ciul article* more ol the 
world sm-i^ttr-mindsihancvcrbefbregarhered 
for a semee to mankind 

See if the page* of this i*ree Rook- every¬ 
one of the eighty does not hold for >nu * 
greater interest ami profit than e\er pre¬ 
viously offered ^ ou will re read it often and 
with never diminishing pleasure 

With this HO page illustrated book will 
come to >nu surprising news on the ease < f 
obtaining the new and complete 1 hirteenth 
hdinon Bnr >nmca—the small initial pay 
ments and the long term installment* that fit 
almost un notices My into strictly economical 
expenditures 


This SO-PagB Bot 

Is here awaiting your 
name and address 
Write for It now Fill 
In the coupon below j 
and drop It In the A 
mail before the M 
last collection to- A 
night /Em 




Uh This Coupon for nu Booklet 


r ThEBNCyTlOPaToDTBRITANNICaT ine. ,, 

M2 Madison Avenue. New York 

Please send me, by return mad, without an> obligation on my part, 
sour free 80-pagc ^penmen Book of the new 1*126 b VCYCT.OPM DIA 
jBHITANMCA (Thirteenth Edition) Al«o full particulars of jour 
roay terms of payment 


Oat and Mall TM* Coupon TODAY 
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Plylock—the ideal material for 
automobile floor boards 


Floorboards that do not warp, bulge or split. Floorboards chat 
fit PERMANENTLY — that neitner rattle nor stick. Floor¬ 
boards that are non-conductors of heat. Floorboards that can 
be mortised for pedals without reinforcement around open¬ 
ings. These are but a few of the advantages enjoyed by the 
owners of a car in which Plylock is used. 

automobile body builders and motor car manufac¬ 
turers have been specifying and using genuine Plylock (not 
to be confused with ordinary commercial fir plywood) for 
over two years, for floorboards, running boards and ocher 
points where strength, lightness, and rigidity are essentials. 
And they are finding that its use materially l es s en s both ma¬ 
terial and production costs. 

Plylock Is being employed to advantage in a wide range of 
Industrial uses. Manufacturers of cabinets and doors. Interior 
paneling for homes, stores and offices, trunks and cases, 
phonograph and radio cabinets, shelving, toys and wooden 
novelties, desks and furniture, and innumerable other lines 
outside the automotive field are turning to Plylock as a means 
of improving their product and reducing costs. 

Write for full information about Plylock, including a copy of 
“The Pictured Story of Plylock.” Full rise samples or the 
product itself will gladly be supplied for experiment and 
development work in your own plant, and our research de¬ 
partment is at your service. 


PORTLAND MANUFACTURING CO , PORTLAND, ORBOON 
Ply wood nabn /or 27 json. 


PLYLOCK 

%Voodthat^^/o^g^thanwoo(f 



“Since boyhood I have bees deeply in¬ 
terested la astronomy and wanted a tele¬ 
scope. but was unable to pay the price of a 
first-class instrument My first efforts were 
spent trying to make a four-inch refractor, 

but later I was willing to compromise with 

a reflector 



Mr. John Roney’s ingenious telescope, 
with fabricated tube 


“Those for whom the starry heavens hare 
never held any fascination, can never know 
the delight of the observer when he first 
directs his telescope which he has made -with 
his own hands, upon the sky at nJght To 
me, the beauty and wonders of the sky sur¬ 
pass the beauty of our owg planet to the 
extent that the latter becomes of little In¬ 
terest. I am waiting in wild anticipation 
for the pictures of other makers and their 
telescopes.” 

• * • 

What la a “Beginner"? 

Appkahanies indicate that at about the 
lime of the famous “monkey trial” in Ten 
ncssee last year, nearly everyone who had an 
interest in evolution sal down and wrote a 
popular book about lliat subject. This took 
several weeks, and the publication of these 
books took several weeks or months more, 
ibe result was, that by the time these books 
were ready for distribution the subject of 
evolution was comparatively dead, for the 
largest part of the temporary interest In it 
had been created over night by the news¬ 
papers, and the newspapers know when the 
psychological time has come to drop a sub¬ 
ject from front page scarrheads to an In 
conspicuous slickfull on page seven or nine 
Consequently, it has bern said that quite a 
few book publishers were caught “holding 
the hag” Few of lhrno bookn, manufactured 
over night for a sudden demand, were nota 
ble anyway 

However, I’rofessor Graham Kerr of the 
Lniversity of Glasgow has now written in 
unusually brilliant book on evolution (“Evo¬ 
lution,” The Macmillan Company, New York, 
1926.) Instead of making a mere catalog 
of points In favor of evolution and attempt 
ing to meet the stock arguments against it, 
hr has written to make Ills readers think 
Ilm style is smooth and eminently readable 
utid Ins publishers have produced an attrac 
live book 

Professor Kerr la not a more "armchair" 
or laboratory student of evolution He has 
spent a large part of his life in the tropica 
studying the ways of animals and plants. 
In the tropics, he points out, the struggle for 
existence is most bitter, but comparatively 
few students of evolution have had the op¬ 
portunity to witness It there. 

In view of the laudatory statements we 
have made concerning Prnfnasnr Kerr's book 
It Is accessary to add that la our opinion h 


la not, aa Its author states In the very first 
words of his preface, "a book for the be¬ 
ginner.” ProfeMor Km usea term* which 
few beginners would understand, and fails to 
explain than when first he employs them. 
In fact, in moat cases, be does not explain 
them at all Here is a partial list milled 
from e reading of the book under review. 
The “beginner” should know not merely their 
dictionary definition, but their biological slg- 
nificancet 

pterodactyl 

annelid 

arthropod 

ontogenetic 

partbenogenetlo 

flagellate 

cytoplasm 

tetri pod 

trypanosome 

ungulate 

ganoid 

notochord 

amphlnbaenlda 

"This is a book for the beginner,” says 
Professor Kerr Evidently, then, if die aver¬ 
age intelligent reader can Interpret this kind 
of language he is a beginner But If be can¬ 
not, what la he then 9 Is this a fair Intelli¬ 
gence teit t 

We disagree whh Professor Kerr. His 
book Is admirably suited to the reader who 
has previously covered a textbook on ecology 
• • • 

The Neut Books 

“Matter, Man and Mind** (The Macmil¬ 
lan Company. New York, 1936). by W F F 
Shearcruft is a collection of essays on 
science, having a rather philosophical flavor 
In the preface the writer confesses to an in¬ 
satiable curiosity regarding things scientific, 
and this has evidently resulted In providing 
Him with a splendid background from which 
to write a book for other people who have 
an insatiable cariosity concerning scientific 
dungs. Some of the subjects are geology, 
the atom, relativity, evolution, life, lieredlty, 
chemistry and psychology Few writers of 
science can spread over as diverse a terri 
tory as this and retain authenticity This 
the writer has accomplished It Is not a 
'Tact” book so much as a “thought” book. 
The style is pleasant and smooth and the 
type of subjects is aptly suited to the readers 
of the Scientific American 



Mr. Norall’a reflecting tafnampw 


An Interesting Ten-Inch Tdeteope 
Mr. G W NoaviLL, of Covesville, Vir¬ 
ginia, has completed a ten-inch reflecting 
telescope, a photograph of which U repro¬ 
duced on this page. Mr Nerved writes: 
“My ten-inch reflector was hath with the 
help of the book, 'Amateur Telescope M*k- 
{ContUrntd on peg* JW) 
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A Stronger Constitution for Your Car 


„ As casually as you slice bread, an 
all-powerful shear cuts off billets 
of glowing steel in the Timken 
steel mill. Scores of massive op¬ 
erations like this, on such great 
hulking machines, vividly sug¬ 
gest the scope of Timken production, 
which includes the largest output 
of electric furnace steel. 

Only Timken experience with 
150,000,000 bearings could have 
evolved such steel. Made into 
132,000 Timken Bearings daily, 


this fine material helps to insure 
the life and operating economy of 
so much machinery. For example, 
91% of all makes of automobiles 
and trucks in America are equipped 
with Timken Bearings. 

In motor vehicles Timkens are 
engineered into transmissions, dif¬ 
ferentials, pinion and worm drives, 
rear wheels, front wheels, steering 
pivots, and fans. These units are 
wear-proofed not only by Timken- 
made steel, but also by the higher 


working capacity of Timken Taper 
and Timken POSlVIVELY ALIGNED 
rolls. Tlus exclusive design permits 
simple, compact mountings, and 
defeats friction under all con¬ 
ditions of shock, speed, torque 
and side-thrust. 

—What a lot of fine points you 
can check about an automobile 
or motor truck when you know 
that it is Timken-equipped 1 

THE TIMKEN ROLLER BEARING CO 
C\NTON, OHIO 


TIMKEN SHEARINGS 
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Ibis schemas for boiling the wealth of Cro o n 


Telephoning over a ray qf light 



! 

I 


I 


‘Building on the Telephone Principle 


Fifty years ago Alexander 
Graham Hell discovered the prin¬ 
ciple of the telephone Hi9 first 
telephone employed wire as the 
connecting path over which words 
passed Four years later he used 
a beam of light instead of wire to 
carry speech between telephone 
instruments. 

Today, both wire and wireless 
telephony are employed on every 
hand in the service of the nation. 
Wire telephony,with its thousands 
of central offices, its complex 
switchboards and millions of miles 
of wire, envelops the country, 
carrying for the American people 
70 , 000,000 conversations every 
day Wireless telephony is broad¬ 


casting entertainment and cariy- 
ing important information to the 
remotest regions. 

But new applications of the 
telephone principle are still being 
found In the loud speaker, in the 
deaf set, the electrical stethoscope, 
the improved phonograph, the 
telephone principle has been 
adapted by the Bell Telephone 
Laboratories to the uses of the 
physician, the public speaker and 
the musician The scientific 
research and engineering skill, 
which enable America to lead the 
world in telephone service, are 
also bringing forth from the tele¬ 
phone principle other devices of 
great usefulness 


American Telephone and Telegraph Company 
and Associated Companies 


BELL (Si SYSTEM 


IN ITS SKU1-CBNTENNIAL YEAR THE BELL SYSTEM LOOKS FOR¬ 
WARD TO CONTINUED PROGRESS IN TELEPHONE COMMUNICATION 
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FOR SALE 

CENTERING PUNCH 

Whcrrbv center of a pin c of work to bo 
mm hiued um> bt <h finitely a ml accurately 
<1( tt rnilnid Patent No 1,586 2R1 
Gaston A Briimdh', French Hospital, San 
Friih iwo, Calif 


INVENTIONS PERFECTED 

MODELS MADE 

In m fully equif pml in A* lilna BliOft 

Utmkrtwi Dfe, Task, Rn ui Fhtani wi 

lM as matmfmtimr* m W ad m yomr factory 

Moor * * 


Barnes Electric Bench 
Scroll Saw 

No» * toy,but • 
practical, useful 
1 tool for shoo 
taiilf 



home. RunsTrotn 


hides bov 
attachment 
wheel, etc 


W. F and John Barnes Ca 


Inf,* published by the Scientific American, 
f had thU telescope under way when the 
book appeared, but the book showed me how 
to correct my mirror, which 1 had deeply 
hyperbolised After studying this book, and 
making two or three lap* 1 landed a good 
correct Ion. I am now enjoying looking at 
the belts of Jupiter I can see two large 
belts, and no met i met three or four line* 
is well u other markings abow up. Setum'e 
rings look good, also. In other words, thla 
reflector is doing fine work. 

*1 bad great trouble," Mr Norveil con¬ 
tinues, *for a long tune previous to the pub¬ 
lication of your book, because I did not then 
understand the knife-edge test I was test¬ 
ing just inside the focus all the time, ob¬ 
taining a shadow with a straight, vertical 
edge. Now that I understand thla test I 
can tell if there is a surface as small aa a 
pin bead wrong with my mirror I used a 
disk one and one-half Inches thick, and 
took my time while 1 was working lL* 

♦ * • 

Shipping Milk 1JB00 Mile* to 
Market 

A fine achievement of unusual note 
was the transportation of milk, in perfect 
condition, from point of shipment to point 
of unloading, over a distance of 1J00 miles, 
from Marshfield, Wisconsin, to Miami, 
Florida. 

In Florida, the milk problem has been a 
vitally real one. Cows do not thrive there. 
Fresh milk la costly—35 cents u quart. The 
supply is limited. 


out of the ooean. It can not be done, he 

•ays. 

Gold la exceedingly minute quantities la 
found everywhere In the oceans of the world, 
but curiously enough the water and the 
floating ke near the north pole assay about 
four times as much as water from the 
warmer portions of the globe. The average 
concentration of the precious metal In the 
5/)00 samples analysed by Dr Haber Is only 
about one one-hundredth of a milligram, or 
three one-millionths of an ounce, to the ton; 
so that he has characterised an attempt to 
recover paying quantities of gold from the 
sea as “a search for a very small and doubt¬ 
ful needle In a very large haystack."— 
Science Service, 

* • • 

A New Ceramic 

Through the Introduction of precision 
methods which start with the raw material 
itself and follow through to the finished 
product, there has been evolved a new 
ceramic. 

Lao I on Lite, as the new material Is called, 
goes back to the days of the World War, 
when the French air service, hard pressed 
far soluble spark plugs to take the place of 
former German products, became involved In 
the major problem of finding an insulating 
material for spark plug cores. The gruelling 
conditions of aviation engine service called 
for something far better than sundard spark 
plugs. 

After several years of research, the French 
technicians were rewarded with a new 



The Insulated car containing a refrigerating system and a large glass-lined tank 
In which milk was shipped safely 1,1100 miles 


At Marshfield, Wisconsin s glass-lined 
milk Unk-csr was loaded with tuberculin- 
tinted milk Dr Franklin Leiter, City Phy 
sjcian of Maishfield, inspected the content 
and equipment of (be car It contained sis 
thousand gallons of milk, 40 ten-gallon cans 
of 40 percent rmun 1 he content was 
roolrd to 35 degrees, the car was locked 
and sealed, and with the temperature out 
doors at 26 degrees, it was scut on its way 
from M and i field at 1 pm, Tuesday, Febru¬ 
ary 16. 1926 

The car reached Miami, Florida, four days 
and five hours later Its contents ore said 
to lave arrived In perfect condition, the 
trmperuture of the milk being 36 degrees, 
with an outdoor temperature of 92 degrees. 
The milk was shipped 1.800 miles with an 
outside temperature change of 66 degrees 
Under these conditions the temperature of 
the contents remained within only one de¬ 
gree of its original 

What the effect of this unusual trial test 
on the future of milk shipment will be. it 
Is hard to predict If it proves practicable, 
and economical, to ship milk over distances 
as great as 1.800 miles, a great shift In 
American dairying industry may take place 
Almost certain it is that the old fashioned 
method of shipping milk In cans that is, in 
broken bulk, is inefficient and costly 
• • * 

Cold in Sea Water Not Paying 
Quantity 

Tuere is gold in sea water hut It win 
never make anyone rich Professor Frits 
liahcr, the German chemist* famous for his 
researches on this subject and also for hit 
ronlrfbuttons to agriculture In making pos¬ 
able the capture of nitrates out of the thin 
air, warns possible investors against plant¬ 


er ramie pocwcstdng many characteristics here¬ 
tofore associated only with other materials. 

Whatever machining or cutting must be 
done to a piece of this new ceramic must be 
done prior to firing Once fired, Jt Is so 
bard that it defies the hardest steels. 

The fine powder of which this material la 
made Is poured into a mold, and the mold 
is set in a powerful hydraulic press If an 
intense pressure is applied, say 25 tuns to the 
square inch, the powder still remains a 
powder, bw-auso the minute particles have 
failed to adhere. This is because there la 
nothing "fatty" or moist to bind the partkks 
into a solid mass. However, In the presence 
of a gas oatulyst, which is passed through 
the loose powder just prior to compression, 
the powder particles slick together to form 
a solid mass. Under high pressures applied 
by hydraulic presses, it Is possible to mold 
pieces and to form round or square rods of 
uniform density for subsequent machining. 
Rods aa small aa 1/16 inch diameter and 
as large aa 10 Inches in diameter, may be 
formed in this manner Also tubes 1/16 
inch up, with pin-holes up to holes almost as 
large as the external diameter, may be 
v formed by extrusion presses. 

The molded rods and blocks are now cot 
Into lengths or slabs of the desired she or 
thickness, m automatic cutting machines and 
gang cutters, which cut to size and Dim the 
ends straight and smooth. 

The pieces and slabs are next passed 
through the various thachining processes. 
Thus the round rods may be formed into 
•hells or posts In much the same manner as 
a piece of brass or steel rod Is turned in a 
lathe. The rod Is placed In the chuck of a 
high-speed lathe and a cutting tool brought 
in contact with the ax pee n d end. Tour- 
C C ew riag ed m np M) 
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DANDRUFF? 



Here’s good news for you— 


Its a fact* Llstenne, the safe antiseptic, and dandruff 
simply do not get along together. Many were incredu¬ 
lous when we first announced this. But the word is fast 
going around from the lips of those who have found how 
wonderfully it works. 

As you probably know, dandruff is a germ disease and 
that annoying white shower on dark clothes 
Is a warning of more serious scalp trouble— 
falling hair, possibly baldness. 

Try Llstenne for, say, one week, every 
night and learn for yourself bow remark¬ 
ably it world. 

The use of Llaterine for dandruff la not 


complicated. You simply douse It on your scalp, full 
strength, and massage thoroughly The effect is won¬ 
derfully refreshing And you will be amazed to see how 
this treatment, followed systematically, docs the tnck. 

Moreover, Listenne will not discolor the 
hair nor will it stain fabrics. And it is not 
greasy or smelly. 

Many of the better barber shops are 
now prepared to give you this treat¬ 
ment. Try Llstenne for dandruff. 
You'll be delighted with the results. 
—Lambert Pharmacol Co, St 
Louss, USA 


LIST 



INE 


—and stmfily do not get along together^ 
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^fcntcj& uses DAYTONS 


The Unffl Truck, trail! for hef 


Far W«t«rn Distributor 

Tbi Ktr BruMr Steel (ait 
Ins (•. •( Lorn Aiiatti, la lb 
•■elusive MMarMtirtr and 
dblrtkalar af Dwbi Steel 
Wheele, west if lb 


doty nervier, U made up of ™£3: 
kadiac specialised unlU, nelected from 
foremost parts nunufactorcn of tke 
world. 

The Lange Truck Is used widely la the 
Pittsburgh District, where It serves the 
heavy haulage demands of Pittsburgh's 
Industries and Commerce. lie first 
Lange Truck built in 1911 Is still in 
active, dally service. " 

When It came to selecting wheels— 

Iange chose Daytons becanse Dayton 
Steel Wheels help the truck to give 
longer, better and more economical eer- 
vice That's why three oul of every five 
sleel wheels mode today ere Dayton Steel 
IFheels. Specify them. 

Deliveries are timely and steady 

The Dayton Steel Foundry Company 

Dayton, Ohio 


Dayton 

The Mark ofa Good Wheel 
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for 

Figuring 
Checking 
Underscoring 
Blueprints, etc 
Useful to everyone 

o4t mil dra k e*, or writs d watt 
r AVnCAM KMI Cg, 217 FIRfc An, N T 
dm fommm VENUS PomctU 


BIuaA 

1206 

Purple 

1210 

While 

121) 

R«T 

1207 

Brown 

1212 

light Bine 

1216 

Green 

120S 

Black 

1213 

Pink 

1217 


1209 

droops 1214 

Light Green 12 IS 


PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO. 

PATENT ATTORNEYS 

Anorioted one* iM u* Ji the Sdentifc Amorim 

ST1FNTIFIC AMER HI DCJ 

M '• W«t 40h St NYC 
IFNTIFIC AMFR B1IXI Wariifnston, D C 
TOWrR BUILDING - . Chkaao 111 

HOBART BUILDINO . San Francisco, Cat 

VAN NUYS BUILD I NO LoaAnoeka Cal 

Boolri and In format Inn on Patents 
and Trade Mark* bf Request. 

A hoc ta tea in AU Foreign Countries. 


•■vV>V r 

.. <4 

V. 



y : ' 

» - V 

'** ’ * 

■ L t /-yjr'.'i-, ■■ 



■if 

r -v£\ ' '■ 

' .-V'i,- 





Everything that Is po—lhlo with b ra s s can be duplicated, It Is claimed. In Isnlan 
the, even to the cutting of accurate threa ds 


ances of hundredths of an Inch are met in 
the ordinary routine work, while precise to! 
craneca of thousands of an inch are met by 
lappmc and grinding aa in standard machine 
practice. 

The new ceramic is drilled In the tame 
manner oa metal Standard twist drills are 
employed Gang drills are used for drilling 
grouped boles. It may be Upped for male 
and female threads. In the standard manner 
The threads are clean cut and strong. An 
iron screw placed in the threading will actu 
ally be stripped of its threads before the 
fired ceramic will give way, according to 
•Utementa issued 

The raw or soft product la now ready for 
firing. This convert! it from a workable 
material to a rock like product The pieces 
are placed in rarlmrundum Irsys and heated 
to 2700 degrees, Fahrenheit They are held 
there for 60 seconds, during which time 
the heretofore soft materia) suddenly be¬ 
comes hardeT than agate, a* strong, it Is 
claimed, as cast Iron and tough 

The new product has found application in 
radio reception and transmission, where In 
suiation requirements are most critical 
Phase difference angle or power factor is 
the best basil for determining the quality of 
an insulating material in radio frequency 
applications, and this material it is stated, 
shows a phase difference of but six minutes, 
or 1/10 degree at most, and 1/100 degree 
under eertaJn condition! of test. This com¬ 
pares with 26 minutes for hard rubber, and 
2.0 and 3.7 degree*, or higher, for other in 
quisling materials that are widely employed 
in radio The phase difTtrence represent* 
power losa or dielectric absorption 

Ihe dielectric constant of isolmntlie la 3.6 


at low frequency, and correspondingly leas 
at higher frequencies, aa compared with the 
value of unity for air The lower the dieleo- 
trie conaunt the more desirable is the ma¬ 
terial fur radio purposes. 

Still another factor in considering insulat¬ 
ing materials for radio applications and in 
delicate electrical work is resistivity The 
volume resistivity of the product under dis¬ 
cussion st 50 percent relative humidity is 
600.000,000,000,000 ohms per cubic centi¬ 
meter of volume, and SjOOOJOOOjOOQfiOOfiOO 
oluns per square centimeter of surface. It 
has a break-down resistance of over 30,000 
volts per millimeter of thickness, stated to 
be in excess of any commercial material now 
available It retains ita insulating and other 
electrical characteristics at glowing tempera 
tores. 

Pieces and tubes, made by the extrusion 
method, have a wide chemical application, 
as they are non porous and will not absorb 
liquids with which they come in constant 
contact. * * * 

Skull Operations Fail as 
Crime Cure 

Operations on the skull to remove the 
cause of crime are unwarranted medical 
practice. In the opinion of Dt Shepherd I 
Franx, psychologist in the University of Cali¬ 
fornia, and expert In the re-education of the 
damaged brain 

The supposition that a bony protuberance 
of the cranium or some malformation due to 
accident may press on the brain and be the 
specific cause of wrong-doing Is rejected by 
Dr Franx and relegated to the limbo of 
phrenology or like pseudo-science Surgeons 
of questionable ethical standards, with pros- 
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paeta of ft Ugh lea, have beta wljttag to 
opnto on a offaninal, the purpose In port 
beioft to influence • trial court In the direc¬ 
tion of leniency. In mne cam* of this tort, 
ihe PttM, profoundly Influenced by to k- 
liens an operation on himself, baa actually 
boon fed to believe that the treatment hai 
Oared hhn. Thus purely by saggcetloti he 
daaerta the criminal life. To ihia extent only 
la the cranial operation of any value. 

Extended expert menu In brain operation 
have convinced Dr Franz that the upper 
brain structure work* generally aa a whole, 
and not In specialized departments. Damage 
or pleasure on one spot does not throw any 
one faculty alone out of commission, nor 
does any single faculty or sense belong solely 
to one unique location. Removal or dcatruc 
lion of a small special hrain area will 
•erioualy upset the endre mental function, 
bat the patient can be re-educated to per 
fora all bis duties with other cerebral ma 
teriah Upon this assumption immorality or 
crime tendency la likely to be a feature of 
the entire cerebrum, and not amenable to 
surgical operation .—Science Sennet 

* • • 

Shall We SterUUe Our Mental 
Defective$t 

CoimuaY to a rather widespread belief, 
even the complete sterilization of all our 
mental defectives would not be successful 
in ridding the world of feeble-minded ness 
for more than a single generation. This la 
the conclusion reached by The Lancet, fore¬ 
most medical and surgical journal of Great 
Britain, In an editorial 

If these facts be so, then the ranch-advo¬ 
cated plan of some social reformers would 
come virtually to nought, for about seven 
percent of us are unsuspected “carriers" of 
feeble-mindedness, in whose children or 
grandchildren the latent quality would reap¬ 
pear Thus the work would have to be done 
all over again. 



Where Grinding Enters the Business Office 

The business office had to be speeded up—it*s a high 
speed age. Inventive genius has produced countless office 
machines and appliances that facilitate working with speed 
and accuracy. 


Aocordlng to the principles of heredity, 
first worked out by Mendel, the priest whose 
noted experiments with sweet peas pat the 
•deuce of genetics on s relatively mathe¬ 
matical basis, the mating of two apparently 
normal carriers will give one defective child 
In four, and half the children will again be 
carriers. There is do known way to aaoer 
tain which of os is an unsuspected carrier 
of feeble-mlndedneaa 

Professor R C Plunkett calculated that 
it would take about 8,000 yean to reduce 
the percentage of feeble-minded in the popu 
la tlon from the present threaten tbs of one 
percent to one in one hundred thousand, by 
segregating or sterilising those who are 
themselves actually feeble-minded. 

• • • 

Why ike Oriental Need* Leu Food 

That the Chinese and Japanese esq live 
longer, work longer or starve longer on a 
low ration of food than the American or 
European peoples la an ancient belief Why 
these Orientals are able to live on so hide 
food has only recently been worked out 
safeotifially Their basal metabolism, or 
energy exchange of the body, is lower They 
ars fundamentally more efficient engines 
than wo are, and their noted ability to live 
on a scant diet Is seen to be not wholly due 
to their Isok of wastefulness or to some 
special psychological characteristic, such as 
Sutural toughness,** which many have 
ascribed to tbeoL 

If one of two otherwise Identical steam 
engines gives a greater relative output of 
power than the other, we say that its coef¬ 
ficient of efficiency la higher Evidently, U 
the tots carried out by Grace MacLeod of 
the Department of Nutrition, Teacher’s 
College, Columbia University, Elisabeth E. 
Crafts of the Department of Physiology, 
Mount Holyoke College and Francis G 
Beoedfet of lbs Nutrition Laboratory of the 
Conegfe InstUadon of Washington, tell us 
dm true Mata of affairs, the basal metabolhm 
of the CUmm and Japanese la perceptibly 
lower than that of Occidental peoples. 

0* several previous oocaafena, resesrch has 


Not long ago, the cumbersome letter 
press was about the only thing in the 
nature of machine equipment in a bust" 
ness office Today, the man of business 
dictates his letters mto a speaking tube, 
and with the aid of the phonograph and 
the typewriter they are transcribed to 
the letterhead. Letters are duplicated 
by clever devices, folded, sealed in en- 
velopes and stamped or metered by 
machinery 

Calculating machines add, subtract 
and manipulate figures mechanically 
Accounting, cost'findtng, bookkeeping, 
billing, advertising, in fact, every branch 
of business has its equipment of ma* 
chines and appliances made to save 
labor and time. 


In the production of these appliances, 
gnndmg operations are responsible in a 
large measure, especially for the hun¬ 
dreds of small die cast and die stamped 
parts where extreme accuracy is a lead¬ 
ing essential In the tool room where 
the dies are fashioned, gnndmg—Alun- 
dum and Crystolon abrasive products 
and Norton Gnndmg Machines—plays 
an essential part 

Thus, gnndmg and these electnc fur¬ 
nace abrasives enter the modem busi¬ 
ness office The usefulness of gnndmg 
does not end in the machine shop, it 
really begins there 


NORTON COMPANY 
Worcester, Mass. 


IM ORTON 

Grinding Wheels Refractories-FIoor 

Grinding Machines v57 and Stair Hies 
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Thim cut-away am ct i on at m 
Ftrmtonm Gum Dipped But 
Pnwumat to 9 how a a aingta 
greatly magnified and 
untwiated into 15 amalbr 
cot dm which are oompoaad of 
many httla A beta alt of 
which an thoroughly Mat¬ 
urated and inautated with 
rubber by Qum-Dtpping 



GUM-DIPPING 

The Extra Process (or Extra Miles and 
Extra Safety (or Truck Operators 

Gum-Dipping, gives to Firestone Truck Pneu¬ 
matics greater stamina— longer mileage—and added 
safety This extra Firestone process thoroughly 
saturates and impregnates every fiber of every 
cord with rubber—minimizing internal friction and 
heat, the big cause of tire failures. 

The special Firestone Non-Skid tread of scien¬ 
tific design gives to Firestone Gum-Dipped Truck 
Pneumatics, the dependable road-grip that holds 
trucks on slippery roads—reducing skidding in 
traffic and increasing braking efficiency. 

Still greater protection is assured by the special 
Steam-Welding process that makes Firestone 
Tubes an endless air tight unit Your Firestone 
dealer can serve you better and save you money 
—see him. 

MOST MILES PER DOLLAR 

tirestone 

TRUCK TIRES 


AMERICANS SHOULD PRODUCE THEIR OWN RUBBER 


CHEMISTS 


Lahon t ary Ayparatm* ami Otmlcab 

( Mm (JlnJ^irioTis) ■ nt-ilnirik. ft 1 tfli| 4 rt* liar, 
i. i»rw rr.nlv h* ilpitnJn linn Sr 111 1*1 rftrl)i( 
rf wy »buh «-U( 1 < rtlun Ini mi In* onkt 
I n» uh*t l\r a it r»].-ri ihuMi, 
isnl LI, *i ■nrtallur^i H*n I u, your 
laolilniiL < rftiliLilr> iif M-IVI lft<4 of T«k 
luiv id Fans Ajuawrlft* nwllftW. 

LMOlUTCCTMTVmAU CCUMNT 
MM fiat iweai Siiiii, U, S. JL 


Cuts& 


> Brings prompt 
rclicl-prevents 
^ infection 
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been done on ihU problem bat the remits 
obtained have bees open to lbs contention 
that the climate, the diet, and particularly, 
the nervous and muscular tension incidental 
to life In general, are of an altogether dif¬ 
ferent order emong the Orientals than among 
those living In the rush of Western rlnllxo- 
lion. The Influence of tbe tropica upon 
metabolism has never been entirely clear 

It seemed desirable therefore, uy the 
autlion of tbe report (published In the 
Proceedings of the National Academy of 
Science), lo study the metabolism of a group 
of Orientals transplanted to an American 
environment, so that the only variable fac¬ 
tor would be that of rare Consequently, 
these Investigators studied the basal metabo¬ 
lism of seven Chinese and two Japatuwe 
women 

Tlie findings are summarized as follows 
The vital capacity was, judged by American 
standards, very low, that is, 14A cubic cen 
timeters per centimeter of height and 1.54 
liters per squire meter of surface area, as 


compared with the normal standards for 
women of not fur from 20 cubic centi m ete r s 
and 2 liters, respectively Tbe blood pwv 
sure of the three subjects measured was 
normal The average pulse-rate for tbe en¬ 
tire group was 60 beats per minute, with a 
minimum of 54 mud a maximum of 64, that 
Is. values that are at the lower, if not in¬ 
deed slightly below the lower, Hadta for 
nonnsl American women. 

The most significant findings bad to deal 
with the basal metabolism, which In all 
cases was below the accepted normal and in 
most cases strikingly low, the average 
metabolism being 104 percent below the 
Harris and Benedict prediction standards 
for women. 

Commenting on these findings, tbe Journal 
of the American Medical A s so ciat ion says 
“Has tbe rush of Western civilization pro¬ 
duced ■ higher metabolic rote? Is the low 
meiabollc rale of the Chinese a physiologic 
expression of thdr more philosophic outlook 
ou life?** 


The Heavens in October 

By Professor Henry Noms Russell, Ph.D. 



At!J e'etookj Ost. 7 
At 10 o'clock i Oct 14 
At 10 o'clock i Oct, 11 


At BV 6 Q ©took October ao At H 

Tbe hours given ore In Standard Time 

NIGHT SKYi OCTOBER AND NOVEMBER 


At V o’clock i Nor T 
At 8% o clock i Nov IS. 
At 8 (retook i Nov tS 


The Heavens 

O N our stir map this month tbe starry 
heavens show the great square of 
Pngosus high In the south Below it is tbe 
great dull region occupied by Aquarius, 
Celue and Fridsnus. To the west are Cyg 
nus, Lyra and Aqulla, in tbe northwest Draco 
—duo north, the Great Bear low down, then 
the Little Bear, with Cepheus and Cassiopeia 
still higher Andromeda, Perseus and Auriga 
are in (he northeast, and Aries and Taurus 
in the east, with Orion rising. 

The Planets 

Mercury is an evening star throughout 
October but, being south of tbe sun, is not 
well placed At the end of tbe month he 
sets about 5 45 P ■ and may be seen low 
in the twilight Venus is a morning star, 
nmng about 5x30 aji in the middle of the 
month. 

Mars Is In Aries, and is becoming very 
conspicuous as he approaches* opposition 
On tbe 1st he rises at 7*40 PM while on the 
31st he cornea into sight at 5 10, and la vis¬ 
ible all night He Is as bright as Sirius at 
tbe beginning of tbe month, and much 


brighter at ita close. His approach to tbe 
earth appears on the 27th when he is 42y 
600,000 miles sway Although not quite so 
near ai at this lost opposition, he la so much 
farther north that be la quite aa well ob¬ 
servable, and Important results may be an¬ 
ticipated from the observation of this month 
and the next 

Jupiter Is In Capricomus and comes to tbe 
meridian about 8 pai in the middle of the 
month. Saturn Is an evening star In Libra, 
too low to be easily seen. Uranus is in 
Pisces, observable In the evening, and Nep¬ 
tune In Leo, viaibla only In the morning 
hours. 

The moon la new at 5 pji on the 6th, in 
her first quarter at 9 a m. on the 14th, full 
just after midnight on the 21st am) in her 
lost quarter at 6 aji on the 28th. She la 
nearest tbe earth on the 19th, and farthest 
awty on the 3rd and again on tbe 31st. 

During the month she passes through con¬ 
junction with Neptune on the 2nd, Venus on 
tbs 5th, Mercury on the 7th, Saturn on (ha 
10th, Jupiter on tbe 16th, Urines on the 
18th, Mara on the 22nd, and Napkins again 
on the 30th, 
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Learning to Use Our Wings 

Aircraft are being put to use m peace as well as in war. This depart¬ 
ment will keep our readers informed of the latest 
* facts about airships and airplanes 

Conducted by Alexander KJemJn 

M charge, Daniel Guggenheim School of Aeronautic*, New York University 


The Airster type with the rubber corJi enclosed Tb* 

P ROGRESS In aviation does not always metal propeller looks delicate, but U amply 

mean novelties or radical departure* from strong and la far more efficient than the 

standard practice. It ii just aa important wooden propellers with their heavy blades, 

to combine the elements of excellency There is a good deal of engine exposed for 

already known Into a harmonious design air-cooling purpose*. If hangar apace Is 

which can be sold at a moderate price to small, the loosening of a couple of pin* 

the public. It la gratifying to know that, allow* the wing* to be folded back. Well 

betide# the usual construction for govern bulanccd and with plenty of wing area for 

ment purposes, a number of aircraft firms Its load, such an airplune is likely to give 

are aelltng to private operators In quantities tlie general public something which is almost 
One firm has a production of one airplane u useful aa a fint-cl*** automobile 

a day and announce* In typical automobile —-- 

Mrla tint order, mint be given eevenl Folding Winn 

months In advance because sale* surpass _____ ° 

production! THE Fairchild threr-seater cabin mono- 

One of the beet of theee general millty 1 '’ lone n U ° f , ,h ” , Mm ? * cn< ™ 1 « 1‘VW 
•lrpl.no >. the Air.ter built by the Buhl " L ' b « Bu “ Verrflle /ftmer and ai-nlarly 
Verville Aircraft Company Equipped with embodlo the valuable feature of folding 

■ Wright air-cooled 200 horoepower Whirl- !""» L °“ r Pl»'««™P b -how. the wing, 

wind engine, the Air,ter ran land at 45 f " ldftd , b * tk - / reduc1 "* , ,h ® 0W ?J’ " ldlb of 

mile* an hour and develop a maximum .peed »ln>l«n« from 44 feet to 12<4 feet, on 

of 120 mile, an hour Iu weight empty u bou *' d ln ■" ord " , « r >r garage 

1,550 pound., fully loaded It weigh. 2,550 WWI " ,be d f/«' » " f 11,0 •" 

ponnda, and oo it haa a uaeful load of 1,000 I* 0 * * , ' IUbl ” , for P“ bl ‘ r *“ nn - »*»; > m *R 

pounds. I nation will readily snow how, by releasing 

A. a paooenger airplane. It ha. comfort • P*» •« «»>« P»l"» where the front .par of 
able accommodation, for two paMenger. he- lha " ln « ■««**"•» ,h « the wing, 

aide, the pilot, with «n allowance foe about “ n about the rear .par connec 

8S pound, of baggage The young lady In ,lon *? ,be « » P lvu ‘ « nd " • *«" 

the photograph lota eatd’y climbed up . .tep » <cond, 1 ,be P U f ne mad * «» “"““f '!• fo,dea 

to the wing, veneer covered to wlthaland proportion*. It k not Incomdvalile that 

hard wage, and 1. ready tn enter the ■"!*•»“ /" T bo ,ra T * J h , # 

front cockpit wl bout any great .Sort The P“ bu « highway, ll.w arranged making their 

cockpit 1. comfortably uphoUtered and ".y from the garage to the flying Bold, 

them I* a largo windshield to protect the ai ci 

occupants from (ho air blast The airplane Air Meepcr* 

carries enough fuel for 3% hour* flight at A RECENT announcement in the New 
full power, and it can be readily converted +* lork Time» states that Fokkcr, now 

Into a mall piano with a carrying capacity permanently located in the United Slates, 

of some 495 pound* of malL Incidentally is building a thirty five passenger air sleeper 

when the from cockpit is covered in for to be used In irsnnconiluenia] service be- 

maih the maximum speed goes up to 130 tween New York and San Francisco. The 

miles, sufficient to maintain schedules in the airplane is to carry the business man across 

heaviest winds likely to be encountered in the continent In something less than thirty 

the United State*. hours, flying night and day, and at least 

The front view of the airplane allows how three mutora are to be employed in the 

simply the wing* are braced, with stream- power plant The fuselage of the airplane 

lined mrtal tubing replacing the bulky Is to be built in two sections. The upper 

wooden strut* once euatumaiy, and but a section is to be made over into slcrping 

few wire* to give adequate bracing The bertha at night, similar to the berths now 

landing gear involves no wires at all, so used by the Pullman Company The lower 

that adjustment la reduced to a minimum. section Is to be provided with parlor car 

The shock absorbers are of the telescopic equipment 


Alp Sleepers 

A RECENT announcement in the New 
lork Time » states that Fokkcr, now 
ixrmanently located in the United Slates, 
is building a thirty five passenger air sleeper 
to be used In lrsnscon linen is] service be¬ 
tween New York and San Francisco. The 
airplane is to carry the business man across 
the continent In something less than thirty 
hours, flying night and day, and at least 
three mutora are to be employed in the 
power plant The fuselage of the airplane 
Is to be built in two sections. The upper 
section is to be made over into slcrping 
berths aL night, similar to the berths now 
used by the Pullman Company The lower 
section Is to be provided with parlor car 
equipment. 



til* co ckpit of the Atretar. It It 
i« ability to get Into a modem plus 


takes hot UtUe efioah* 


Costs Less to Use 

Y°U know of innumerable 
■*- cases where “hauling over¬ 
head” has wiped out the last 
thin margin of expected saving 
or profit 

Wisconsin Motors can be 
counted on to operate consis¬ 
tently at lower cost—to give 
extra miles from fuel and oil, 
more miles between overhauls, 
and less time-cost per overhaul 

Wisconsin’s famous “More 
Power per Cubic Inch” bnngs 
the fuel economy Precision 
standards reduce the trips to the 
shop. Simplicity and accessi¬ 
bility lower the time-cost of 
overhauling. 

Thousands of Wisconsin Motors 
are daily proving this—and you 
who are interested in haulage 
cost sheets can get for the ask¬ 
ing plenty of proof that these 
great Sixes and Fours are invari¬ 
ably cheaper to use. Write us 

Wisconsin motor mfg co. 


MILWAUKEE 


MORE 

POWER 



WISCONSIN 

Wisconsin Motors are manufac¬ 
tured in a full line of Sixes and 
FourB, with power range from 
20 to 120 H P - for trucks, 
busses, tractors and construc¬ 
tion machinery 
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Ever notice? 

SOONER OR LATER most men reach a point, 
in everyday matters at least, where price 
is no longer all-important. They begin to 
look around for "something better." And 
it is by no means an accident that just 
at this point so many men turn to Fatima 
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Lmmi Mnn*T obacco Co. 
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CAMERA' CRAFT 
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lea Making and Refrigerating 
Machines 

Corliss & Poppet Vafin Engines 

BulUUns wml spM re fi l l 


15 C mt* lU $JJO h tk Ymr 

Smmjh r a fne 

Cifiun Crmft *Pulh*ktmf Cwmjnf 
Harfcst Street • haMnClL 


BECOME A FOOT 


rfiTTTTiTriT^T 



«8 000 to 110,000 forty 1b a hnsln— at nor own 
many are maklnf It In the New P wf U lfW of 
foot cottocUoh, not medical nor chiropody Open¬ 
ings everywhere with ell the trade you eea attend 
to easy termi for lloenae and training by mall 
no further capital needed, or goods to boyj no 
agsney or noUcltlng Write today for fall detail*. 

STEPHEN BON LABORATORY 
S3 Back Bay Beaton. Mesa. 


Patented Products Wanted 

A manufacturer located In the 
Middle West and doing an inter¬ 
national buhinem* in high-grade 
specialties will consider adding to 
hie line. Items covered by patents 
that can be »old to Mill Supply 
and Heating Jobbers or to the Oil 
Burner and Refrigerating Trade 
Address Box 172, Scientific Amer¬ 
ican, 24 West 40th St., New York 
City 
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Front view of the Ainttr. The modem i 
strut* replacing bulky wooden ones. 


airplane b “clean,” with slender ■efl 
, and with bat few wires exposed 


Fokker Is s designer of such reputation 
and ability that any such announcement 
may be treated with respect At the same 
time it must be remembered that the pro¬ 
vision of sleeper accommodation* 1* a matter 
of great difficulty, if the dimensions of the 
fuselage arc not to be increased beyond the 
point where Its air resistance will seriously 
rut down the speed 

“Transport Aviation,” by Archibald Black, 
recently published by the Simmons-Boardman 
Publishing Company of New York, deala 
autiioritalively with the matter of sleeper 
accommodation on board passenger air llnea. 
The open cockpit of a military two-seater 
observation airplane, equipped with a 400 
horsepower engine has a width of about 28 
inches and a height not exceeding 3 feet 
When an airplane of similar power is uoed 
to transport some eight passengers in an 
rmlosed cabin, with comfortable neats, a 
system of ventilation and heating and over¬ 
head lighting, it is necessary to provide a 
width of nearly 4 feet and a height of about 
6 feet Mr Black has studied in some de¬ 
tail the conversion of such a pawenger air¬ 
plane into a sleeper He proposes the use 
of two compartments Instead of the one 
passenger cabin, with toilets between the 
two To economise in spare and to remove 
any objections to the uae of the space a* a 
passage at liraei each of the toilet facilities 
is to be arranged to swing out of the way 
into a revered position. 

1 he upper berths are to be raised up to 
thn ceiling when not In use. being carried 
by cables on spring-balanced rollers. The 
lower berth Is to be permanently located and 
used as a scat during the day. This plan. 


however allows only four passengers to be 
carried, in spite of the relatively enormons 
fuselage It would appear that only In very 
large airplanes would there be sufficient 
room for sleepera, because the cubic capacity 
goes up as the cube of (be linear dimensions, 
while thn crow-sectional area and the air 
resistance go up aa the square of the linear 
dimensions. 

Incidentally, readers will find “Transport 
Aviation* 1 an interesting text dealing with 
such topics as the scope and coordination 
of air transport. Its general poMlblUtlcat 
coot*, and technical problems of operation. 

The Homier Airship 

W h are now able to present some hith¬ 
erto unpublished information regard¬ 
ing the proposed Bnemer airship, which 
has been examined by and has met the 
approval of competent German authorities. 

The outer form of the airship Is stream¬ 
lined longitudinally with a roundod bow 
and the tall brought to a point, a form 
which we have learned to associate with 
airships of all types. However, the cross- 
section of the airship Is almost elliptical, 
with the underside offering a flat surface to 
the sir Such a cmas-flcctlon must Inevitably 
Increase the aerodynamic resistance, which 
Is a disadvantage, but It In just as certain 
that such a cross-section will Increase the 
dynamic effects in flight When an airship 
Is moving and has Its longitudinal axis In 
dined to the flight path, then dynamic 
effects intervene—analogous to those which 
are entirely responsible for the sustaining 
of an airplane. 

In the navigation of an airship this dy- 
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Dfagraai of the pa big and keel ■/■(cm of the Boerner wnl-rlgld airship. 
The outer cover* a* U double and contains a protecting mantle of nitrogen 
■nder premure. The two parts* b* divide the balloon lengthwise Into three 
compartments and also constitute a flexible suspension permitting expansion 
of the gas. The ship has a right keel 

namfc effect ran be made lo counteract, narrow space marked “a 1 * In the diagram 
to a certain oxtcnl, any lots of equilibrium Of course the device Involvrs a certain 

between the weight of die airship and the amount of weight In die extra fabric re 

buoyancy of the gu. If, for example, the qulrcd, and there in some additional com* 
action nf the sun's rays causes the gas In plenty The inventor also claims, and quite 

the cells to expand, the airship rises. To justifiably, aopie additional protection against 

prevent the rise, the navigator must either fire because of ihr fait that the engines and 

allow gaa to escape or else he must deprrss psmriignr compartments are separated from 

the nose of the airship so that the dynamic the gas cells by quite a height of mterven 

force acta downward If on the other hand, mg air Experiment* have shown the mtro- 

the gaa In the cells cools off (as It may do grn tn be quite an effective protection 

at tdght or when the airship Is sheltered against fire, and it also provides ■ measure 

by clouds), and hence contracts, the navi of thermal insulation which is valuable aa 

gator must resist the tendency to drop by well an some protection against diffusion, 

throwing out ballast or by raising the nose nitrogen being a sluggish. Inert gas. 

of the ship and securing an upward dynamiu In the lower part of the great central 
effect Valving gaa, particularly helium, fa keel, thirty to fifty tons nf water are taken 

expensive Also, valving and throwing out in automatirslly when the ship alights on 

ballast are both undesirable because either the Hater There again we have an Idea 

will limit the possibility of further manru which is by no means absolutely novel, yet 

vers. Therefore the possibly increased dy is worth thinking about The most plans 

namic power nf the Boerner design is ad van ible form of airship hangar, and one which 

tageoua. the Germans have alrrady employed, is a 

The diagram illustrates the gas-bag and floating one which can be pointed Into the 
keel system The airship Is of the semi rigid wind H the keel ran Lake on such a large 

type, with a rigid keel, built up of duralu weight of wsirr, there will bn no danger of 

min girders. These lake care of the com rebound alter alighting, nor much danger 

presslve loads, while the fabric takes care of sudden lateral movement The work of 

of the tensile loads. With the rigid keel, the landing crew will he greatly facilitated 

only a alight degree of excess gas pressure There may be some mechanical dilkulty in 

should readily preserve the required form pumping out the water when the ship la to 

of the airship rise, but nevertheless the plan has certain 

The keel seems well arranged to provide attractions. One In particular Is lhat an 

ample cabin and engine space The uuter ordinary water rudder could he used to steer 

cover "a" Is double and contains a protect the airnhip when water hound 
Ing mantle of nitrogen under pressure The One of the great difficulties In long range 
two parts *1)” divide the balloon lengthwise airship navigation la to compensate for the 

Into three compartments and also constitute weight of fuel consumed As fuel is con* 

a flexible suspension permitting expansion turned, the airihJp gets lighter and may 

of the gaa. Helium or hydrogen Is con rise to uncomfortable heights unless gas la 

talned In the upper part of the bags, coal valved freely A variety of solutions have 

gaa In the middle compartments, and air been offered Thus in the United States an 

below. When the hydrogen or helium and elaborate system of recovering water from 

the coal gas are expanded to their fullest the exhaust gases of the engine to act as 

extent, the air in the lower part of the compensating ballast baa been entirely sue* 

airship la completely displaced. The Boer cessful It Is complex however and the 

per airship therefore embodies the equlva Urge amount of radiator area required 

lent of ab hallo nets. Air scoops or fans means considerable redaction In speed 
•re provided for filling the balloncts when British engineers have approached the 
this process is needed In maneuvering problem from a different point of view and 

Hy d r o gen ia readily inflammable, but only have succeeded In burning hydrogen mixed 

when mi xe d with a certain proportion of air with kerosene In their engines, compensation 

or oxygen. Aa long as the hydrogen In the for the decreased weight of (he kerosene U 

gts i>jk la In a high state of purity It therefore followed automatically by the 

Oanaot ignite. But If it escapes through the burning of hydrogen and a corresponding 
fabric and then encounters an igniting cause, decrease in lift In the Boerner airship the 

veal danger arises. The suggestion has often plan la to burn the coal gaa (which, as we 

been made that if a layer of nitrogen acp- have seen, is used with hydrogen aa the 

grated the Inflammable gaa from the atmoe* lifting medium) and thus compensate for 

phew , the danger would be greatly mini- the ooneumpdon of liquid fuel There Is 

mbed. In the Boerner design such an outer no reason why tUa should not be as effee 

layer of ahrogan under pr emu r e U In the dvu u the burning of hydrogen. The draw- 
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V flvith the —- / 

ENTURAFIN / 

Method of 

Results never before dreamed of 
have been achieved with the O 

Venturafln Method of Heating. One tenth the 
weight of direct radiation! One fourth the space 
of ordinary radiators! The ability to heat up 
quickly in the morning! Complete distribution 
and easy control of heat! Tremendous heating 
efficiency and lower first cost, lower installa¬ 
tion cost, and lower operating cost 

No matter what kind or type of building you 
wish to heat, it will pay you to investigate the 
many advantages of Venturafin Method of 
Heating. Ask your architect or heating con¬ 
tractor, or mail the coupon direct to us. 

AMERICAN BLOWER COMPANY, DETROIT 

BRANCH OFFICES IN ALL PRINCIPAL CITIBS 

Canadian Sirocco Company* Limited, Windsor, Ontario 


FACTORIES, 

STORES, 

WAREHOUSES 


Heat 

with 

Unit 

Heaters 


American Blower company 
Dsnolt, Michigan 

•rod me all the facta about the Ventursftn 
Method of Hcatin* 



A m erican 

^Blower 
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Resurrection 


Motorists 

Carry a Baillaa 
Auiowllne In your 
car and safeguard 
your spare lire with 
Po wen tee I Autow- 
lock Both are 
made of Yellow 
8trand Ask your 
accessory dealer 


Many a vessel, large and small, owes its 
new lease of life to the sheer strength of 
Yellow Strand Wire Rope 

Built for heavy duty, this powerful rope can 
always be depended upon to deliver a full 
and overflowing measure of unusual ser¬ 
vice The strand of yellow is your protection* 

Yellow Strand is just one of several grades made by 
this pioneer wire rope manufacturer* One of these 
grades exactly fits year purpose 

When making wire rope requisitions, specify, “Brod¬ 
erick A Baacom manufacture " Then you'll know 
you'll get your money's worth 

BRODERICK & BASCOM ROPE CO. 

S43 North First Street, St. Louis, Mo. 

Jehu <W)n ad fmUwt 71 Whtm St., Now York City 
Wmiwm O/fkm SmuU fi srtwf wr St, I mmk — 1 Seettb 

Amthorim*d DeWers im off /ndutWof LocaMto fee 


Yellow Strand 

WIRE ROPE . 
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GEARS 

All Kinds-Small 

TV. Ml Wfinu, m»4m ptimmm 
iiwMbU Wi ra rl ■ 

litw »r MM in oWk fU ImiKii 

phlpiBMI IM iImobmi ■« *iw)tl 


\\ rile for CetRloiiiin 2S 

OKACSSTOa OA1 WOtD 


MEN WANTED 

in manufacture M«Ul Toja amt Nnt.lUw No mltn u 
niEiiHhlp n»c***nry lN*m*nrt ecrnodn supply Rnd we i 


Experiments! and Model Work 

nee latrieMta at4 Mit# MmUku, 


mm zdb be. 


SL, Use r«k GtT 


AVIATION 

DICTIONARY OK aWATION Wy Robert Morris 1 
rieree orr psoos, Cloth Js.® portpjhL FrencU- 1 
EoetMl 110 _lA.iaiiswpR I Ul> Co, aw ®wu, TtewYorlt 


I Power H r . o.*t i ll n-Ww Wit—lu nl U H P 

BoraiL I'wd ( « m illllu lr uf |*mrr *rf i rt fa pWl iBK 
.rfclcrtrlr n » * I -rr frun r,nb>,haft at fnl i)«il— 

)mck -halt fit q i«rtar SIiui la ni-ihr »aJ biaah lunlth* 

•Ith ipuk <iwei| 11 nir 1 ur »nh m JL nrto, hu|H lo two 
a»iM i nlih ami rrlibaA Rraa i»rti Jtoh *h*(\, (a 
thwlwwlnifl 

Welsh* Only 22 Peuads 

Wltfc w Ul it tfl f, (at uak u ' *— - “ i *“ 

w^Kie * n«, V or au bcii 
pitlry for rnak or j*-b ahafl I 
Hkr iff puTTav, 4 ■ mlu H>>a 

toiepUcv *1- me m'ttAr,«lih«T 1 nil- 
or f f an Mamf** 

luT'-r., I !*■ i iM l aal naikanl i 
w li« in ) r mmto sail "III; 

•raiiil you coni|t*M apeilA alU«* ■ 

CQSHAN ROTOKWOtKS 

Min xA Hk^QjSa U*U WaW 

•Nib. list St, Ueasb, NAeuk 


yr nmrnlitery neremry no pimcibi piara 
Hinall Inventnieiit pul* yuo on rtmil lo sm cm Vou do 
the iiiHniirnrimin* snd we Uhe rare nr 'the m>llin* 
Act linmmlUtnly If ym\ «snl to bsndln Ms in* wlHdn. 
■*1* iinjerR unw tain* planed HtrirUy S hualoon 
liropoPlUiin. iMIslotf and infornisUoii tusUed on 
i ruqueiL. 

I METAL CAST PRODUCTS CO. 
IMIMMd_ W*wY« ffc 

TRY OUR 
BOOK SERVICE 
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HAh Kresears Helium 6® r a j s 

M 'ttdSSlB^-wa 



^hpun showing bow hell am is taken from an airship, stored, and then 
purified and led back to the airship when wanted 


back Is that coal gas, which is a mixture 
of hydrogen and methane, while considerably 
lighter than air, does not provide nearly as 
much lift as pure hydrogen We are In 
rimed to think, therefore* that the uh of 
coal |u aa a lifting medium is a d load von 
lage in the proponed design If compared with 
a hydrogen airship There is thin to be Hid 
for the Boernrr design however, that the 
coal gas could be used as a com pen sail ug 
fuel with helium as the main lifting clement 

The design provides for swivelling pro* 
pellero, and there the engineers are on 
sound ground, if they can surmount me¬ 
chanical difficulties Swivelling propellers 
in conjunction with the dynamic properties 
of the hull should render vertical maneuver 
mg very simple 

Whether a semi rigid design of this type 
can be realized In the huge sizes of the 
Shenandoah or Lot Angeles remains to be 
nern It offers, however, s possibility of 
lightrr structural weight and contains many 
valuable idros. 

Storing Hydrogen and Helium 

A BOOK on Balloun and Airship Gases. 

by Chandler and Diehl, recently pub 
Iishcd by the Ronald Press of New York, 
containa a wealth of information on a sub¬ 
ject which has hitherto only been covered 
in widely scattered articles and pape™- It 
deals thoroughly with the production proe- 
ca-rs of hydrugrn and helium, with special 
reference lo their us© in lighter than-alr 
craft, and covers many Interesting and curl 
ous properties of these gases. With permis¬ 
sion of the publishers, we cannot rvsist 
drawing on this text for a brief description 
oF the little known me then Is employed for 
storing the somewhat dangervut hydrogen 
■ml the precious helium. 

What is a “nurse” balloon? Whrn hydro¬ 
gen !■ produced intermittently and in large 
quantities by the silicon process, it is necca¬ 
nary for military purposes lo be able to store 
it rapidly in a readily transportable form. 
This li accomplished by using Urge three- 
ply balloons of capacities up to 35.000 cubic 
feet somewhat similar In shape to the fa 
miliar city gasometers, but with sides like 
an accordion From these the hydrogen is 
drawn to the smaller captive balloons, and 
lienee the term “nurse" balloons. 

City gaMjmeirrs are in the form of an 
Inverted tank or beli dipping in water con¬ 
tained in an overground steel tank Aa the 
gas enters under the water, the hell rues, 
but the water always forma a perfect seal 
Perhaps our readers have noticed the 
extraordinary number of rivets which the 
city gasometer is provided with The hydro¬ 
gen gasometer has its rivets set even closer 
together, owing to the tenuity qf the gas. 
Curiously enough when Ford’s engineers 
net out to design their metal-clad airship, 
they went to the gasometer for lessons (a 
making riveted seams tight enough to pre¬ 
vent leaks 


The gas bell Is convenient and efficient, 
but where the enormous volumes of gas re¬ 
quired for such ships as the Los Angeles 
are to be handled, gas must be stored under 
pressure Besides the advantage of conserv¬ 
ing space, the high pressure tanks <2j000 
pounds per square Inch pressure) also have 
the desirabla characteristic of avoiding the 
solubility of the gas In tbe water of the 
bell, and of not needing the steam heat 
which alone keeps the water from freezing. 
There Is a certain danger of explosion, but 
this is minimized by testing the high pres¬ 
sure tanks to values far above their working 
limit 

Perhaps the best example of high pres¬ 
sure tank storage Js to be teen at Lakehursl 
The ten tanks are only 40 feet In length 
and 4 feet in diameter* but have a storage 
caparity of 640.000 ruble feel of gas after 
it has passed the reducing valve. The dia 
gram shows the very neat manner In which 
gas passes from the airship to the Impure 
helium holder, then to the purification appa¬ 
ratus, liven to the pipes which connect tbe 
storage tanks to the reducing valve, and 
then back again to the airship. 

With ihe aid of the tank cars specially de¬ 
signed for railway transportation of helium, 
and previously described In our columns, 
It may be Hid that tbe navy has worked 
out an almost perfrrl system of storing and 
delivering our valuable helium. 

Miniature Aircraft Filers 

I N Europe In genrral, and in England in 
particular, far more attention is given to 
the training of aircraft mechanics than in tbe 
United States. An Instance of this is the 
elaborate system of apprenticeship set np by 
the British Royal Aircraft factory for the 
training of expert airplane and airplane- 
engine mechanics. A group of these boy* 
are shown in our photograph ready to start 
off their model aircraft at a meet recently 
held at the Halton airdrome in England. 
Thera is no doubt that, apart from the sport 
Jng interest of these models, there Is a pos¬ 
sibility that a great deal can be learned 
about aerodynamics and airplane construe 
lion by thrlr cse But, If tlria is to be true 
the models must be built with skill and so- 
curacy 

We have received a amall loose-leaf hand¬ 
book from Frank H Cheley, Denver, Col¬ 
orado, entitled “Miniature Aircraft Fliers,” 
which is both excellent and timely There 
is more to model construction than at first 
meets the eye. A flat piece of cardboard b 
not a wing, light straight-grained wood must 
be carefully chosen, and cut Into spars, ribs* 
et cetera, with steamed tissue paper aa a 
covering With the use of cardboard tem¬ 
plates It la possible to reproduce the most 
carefully designed airfoil with aocuracy 
Tail surfaces may be built In ai-fler fashion 
to ihe wings and adjusted at any desired 
angle to tbe fuselage by rubber bands. For 
the fuselage and the motor base, Inflow 
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ba m boo forma an ideal structural material, 
although steel wire and hooka may be substi¬ 
tuted 

The handbook fires exact instructions on 
how to whittle a small block of wood into 
a propeller, and there can be no greater 
test of a whJuWi skill Some skill also 
mast be developed in winding flat rubber 
strands which serve as the source of motive 
power. It is possible to balance models 
very accurately to try the effect of various 
curvature* on the wing, various tall settings 
et cetera, all of which is most instructive 
Speeds of a mile a minute and glides of over 
a mile have been attained with small models. 


A Regular Pauenger Service 

I N the past few yean a number of attempts 
have been made to establish passenger- 
carrying air lines. While those were too- 
oessful from an operating point of view, 
with but one or two accidents, they were 
unsuccessful from a financial point of view 
Every expedient to altraot the traveling pub¬ 
lic was employed, yet failed to draw patrons 
in suftoient numbers. It Is therefore very 
satisfactory to learn that a regular passenger 
service Is again in being. This Is the Phils 
delphla Rapid Transit Company's air line 
between Washington and Philadelphia 
It may be that the holiday spirit and the 
presence of the Scsquicentennial Fxhlbliion 
at Philadelphia may have something (o do 
with the Influx of flying passengers, but at 
any rate the service Is booked several weeks 
In advance. The flying distance between 
Washington and Philadelphia is 12S miles, 
the flying time Is one and a half hours. 
Even allowing tbe time required to get out 
to tbe flying field by but, there Is some 
saving over railway dme, and there are cer 
talnly advantage* In coolness and comfort 
during the warm summer months. Two trips 
each way are scheduled, and the fare Is 15 
dollars one way or 25 dollais for the round 
trip. 

Tbe company is a very powerful oomblna 
lion iff an old experienced transportation 
firm, the Philadelphia Rapid Transit Com¬ 
pany, and of Fokker ships and Fokker pilots 


with long European experience In airline 
work The huge three-engined Fokker cabin 
monoplane is employed, carrying a pilot, a 
pilot-mechanic and eight passengers. Each 
passenger is allowed 30 pounds of baggage 
free with a 25-cent charge for each pound 
of excess baggage. Comfortable seals, a 
lavatory and a baggage compartment are 
provided 

It Is Interesting to note that passengers 
can reserve seats from a chart of (he cabin 
space Evidently the public Is now regard 
ing flying more seriously The advertising 
literature of tbe company carries the follow 
ing very truthful statement “Aviation has 
passed (he stage of stunt flying and thrillers 
and has emerged into the era of commercial 
development Airplane safety need no longer 
be judged by the antics of the loop-the-loop 
daredevils any more than automobile safety 
la now judged by the records of race-track 
drivrrs." 

Broaden*ting Weather 

N addition to tbe transcontinental line of 
the Air Mail Service, there are now in 
operation some 15 air mall contract lines iu 
the hands of private operators. The problem 
of giving all such operators adequate weather 
information service becomes of importance. 

The Weather Bureau now has 15 stations 
In the United States at which upper air ob¬ 
servations with pilot balloons are made twice 
daily Similar stations are maintained by 
tbe Signal Corps and the Bureau of Aero¬ 
nautics of tbe Navy Department It is 
highly encouraging to note that an Inter 
departmental Mctcreological Committee pro¬ 
poses to coordinate all such stations. 

It is proposed to establish further stations, 
to advance tbe hours of observation from 6 
ajm to 6 pm Instead of 6 am to 8 pm 
os previously and to complete the telephone 
and telegraph weather information service by 
broadcasting from a number of powerful 
radio stations. 

Until such time as flight can be main 
taiued in all weathers, keeping the aviator 
potted on the weather in his line of flight 
is of paramount Importance. 



Steel Sheets that Resist Rust! 


T HE destructive enemy of sheet metal is rust An alloy of 
copper gives to Steel Sheets and Tin Plates the highest de¬ 
gree of resistance to rust and corrosion. Keystone Copper 
Steel gives maximum endurance—a fact proved by actual time 
and weather tests. For lasting and satisfactory service insist upon 

KEYSTONE 

C ^u^t~residtinp Copper Steel 

Sheets 

AND ROOFING TIN PLATES 



Black Sheets for all Purposes 

AUTOMOBILE SHEETS-ELECTRICAL SHEETS 
DEEP DRAWING AND STAMPING STOCK 
GALVANIZED SHEETS 

FORMED ROOFING AND SIDING PRODUCTS 
TIN AND TERNE PLATES, ETC 

Keystone Copper Steel gives superior service and rust- 
resistance for rooting, siding, gutters, spouting, flashings, 
metal lath, tanks, culverts, flumes, and all uses to which 
sheet metal is adapted, where resistance to corrosion is an 
important factor Wc manufacture American Bessemer, 
American Open Hearth, and Keystone Copper Steel 
Sheets and Tin Plates for every requirement Sold by 
leading metal merchants Write nearest District Sales 
Office for particular information, and send for booklets. 


Sheet cTltill ‘Products 

Bleak Bbooto for ill pn rpu .w, Apollo 
aad Apollo-gayrtoao Copper Steel Oal 
vaalood Shoot*. Oulvort m 4Too* Stock 
Farad Hnoflac mad Bldla* Froduato. 
Spool el SkoeU for Bbottptac, AeUweo- 
btlo Bboota.XlMtrteol Skort o.Stooo and 
Uw>HSMta.BorrolomdX«c Stock Mo. 



Ci II ‘Products 


Bright T1b PleUe. Ti—irv Tim. Awl 
OBB Old Stylo BBd A Mil abb Mametkodd 
UnoflBC Terra# riBfaw, MF ftooftas TIb 
Plotaa. Block FlBlB for oil perpawei 
CbmoUbi Stock. Store* Pipe oad 13 
bow Stock. Special BUapLakStock, oto. 


American Sheet anelTin Plate Company 

— General Offires Fnck Building, Pittsburgh, Pa 


I ■ ! » — ■ .. ■— moTWIOT luu OmOClM. 

Chin* OlBetBuU Duiw Detroit Now Orleans Now York FUlodalp 


PttWborsh StLowU 


Fool So Ooaot I 


__„ lolphlo 

Mxport Ilirmiwf rlmi Dntui Statu Itrl Fbopvoto Go NcwTork City 
K—ntollfWi URTSD Statu Btkl Fiodvou Oe,. Sow FmMdooo. Urn Aasoloo. Portland, S oo Hl o 
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RADIO A 
BATTERT 


This is the new 

Burgess Radio 
"A” Battery 

cA SPECIALLY designed ' A" 
batury for radio service There 
u nothing like it in it« fidd 
Proportioned to permit ease of 
handling and convenience of cab 
met assembly and storage, you 
may expect this new Burgess cre¬ 
ation to give you the length of 
service and dependability under 
all conditions for which all prod" 
ucts of Burgess are noted 
If you are using the ordinary 
type of No 6 "A" battery, we 
suggest that you learn for your 
self from the Burgess Radio A" 
the measure of service you have 
a right to expea 

Ask Any Radio Engineer 

Burgess Battery Company 

Genbxal Sales Office Chicaoo 
Ntagun Falls sod Wmnipag 



Radio Notes 

A Review and Commentary on the Progress in This Brandi of 
Rapid Communication 

Conducted by Orrin E. Dunlap, Jr. 



Wiring diagram of thr transmitter at station 1N4 Data on the cods and other 
parts of the r ire ail will be foond In the rolumna directly below 


Data on Hook-ups of Station 2NZ 

1 nt irantmitur used at station 2N/ New 
York the wiring diagram of which m 
printed at the lop of thcae columns is known 
as a tuned grid tuned plate * circuit li is 
one of the most popular of amateur Iran* 
milter installations 

In reference to the diagram Coils Ll and 
1-2 are hi inches iq diameter and consist 
of eight turns qf tdgrwiw copper nbbon 
wound clockwise, L3 has the same Hi torn 
slon* except that it is wound counter clock 
wue U is plaerd in slight inductive rela 
lion lu Li that is the roils are from twelve 
lo twenty mehes apart HI 1 represents i hokt 
(ids taeh consisting of 100 turns of No 
28 D ( C wire wound on a tube 1 1 , 
imite* in diameter R is a 5 000 ohm lavite 
rnuNtanee R2 R3 snd R4 are each 10 
uliniN T1 and TJ are transformers rated at 
150 watt* with 15 volt 'orenndanrs T2 is a 
plate transformer rated at 500 walla with a 
1,500 volt secondary V is a voltmeter Thr 
filter n ndenviK are rated at 1000 volts 
breakdown 

Thi hookup of station 2N/s shortwave 
rcccmr in alao shown in a diagram The 
primary ronemh* of 10 luma of number 26 
Milk covered wire for all wavelengths wound 
on a form 2*. lnehta in diameter 

Secondaries are wound on forma three 
utthrs in diameter with number 18 ban 
i upper wire * si i pi the secondary for recep 
inn on 85 to 210 mtttra which is wound 
with number 26 silk-covered wire 

Tirkhm in w< tind with numbtr 28 Milk 
(Qtind wire in forms three inches in di 
amt l<r for waves from one to 50 meters 


BURGESS 

RADIO BATTERIES 


This b the way la which tha short-wave rec a bar at 1NZ b booked apt later* 
changeable colia, das Brib e d above, give the set a wWa taarfag mga 



Which h B-t? 

To buy a wUtaatial Stewart Fares get 
the benefit of its guarding p wbh oa m 
prevail tins petty theft and other dip r e 
datiora about your factory or pay as much 
or more through losses bm still have noth¬ 
ing for your outlay, except a cootmwance 
of this annoyance and expense 


FENCE 

Wide choice of designs of Iraa Fence or 
Chmebnk Fence galvanised after weaving, 
allows tha saUctKM of just what suits your 


the secondary has three turns and the 
tickler two turns, 25 to 54 nu trra voondary 
tux Urkler three 55 to 110 meters sec 
ondsry 15 tickler six, 85 to 210 meters 
secondary 30 tickler nine 

RF is a choke u>il, constating of 100 
turns of number 36 silk-covered wire wound 
on a form one Inch in diameter A Is an 
ampentr 

Shortwave Tr»u at Deal Beach 

An experimental station of the Bell Tele¬ 
phone I aboratnnes at Deal Beach New 
Jersey >• investigating various phases of 
shortwave transminuun Held strength va 
nations over 24-hour pmods are bring raeas 
ured, as are also variations with change of 
wavelength and distance Observations an 
being made regarding night versus day 
transmission over land versus over water 
transmission and fading and its effect on 
intelligibility and quality Some of the tests 
are made by means of automatic recorders 
and others with field strength measuring 
sets 

So far the hour by liour observations show 
fairly consistent charactenstica snd it has 
been noticed that long waves are attenuated 
less than short waves over distances up to 
100 miles at longer distances the signal 
strength of the short waves increases In 
most instance* fading is found to be leas 
marked on longer waves The quality varies 
somewhat when the camtrs and aide bands 
fade simultaneously but the greatest vans 
non is noticed when the frequencies do not 
fadr at the same time 

It has been found that for distances hr 
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TUa German army radio remrlni Mt employs a rrjitil detector proving 
lU* Initnnrat to be reliable for reception under many condition* The 
toner raulati of a coupler wound la banked fashion with lUaendrakt wire 
two variab l e coudenam and two «peelal tap nwiirfans One of the eo«ftden*en 
tune* the aerial clrrult and the other tuuea the *erondarr 


tween a few hundred and 1000 mile* th re 
ll little difference between over Ian 1 and 
over water tramn ivion N gl t transn lanun 
ia tupenor to that of the day c n high wave¬ 
length* and day la better than night for 
transmit*! n on *qnut if ilr il ricr wave* 
The scope f the loti 1 a* 1 n ext n I I to 
include observation point* aa far went a* 
Seattle 

The power tf the te*t tranxmitt r at Deal 
Beach vane* from one kilowatt n the 
■barter wave* to four kilowatt* n the 1 nger 
wave channel* 1 he *et m usually operate I 
over a wavelength range of 16 to 111 met n 


Radio Helps Ships Avoid 
Harriranca 

Tni United States Navy I* devel ping a 
xjnlctn of itorm warning* for manner* which 
will minimise the (anger of ship* being 
caught in hurricane* W ather 1 ull tin* are 
broadcast daily at 10 TO a m and 10 JO r m 
Laatern Stan far i Tima and at n n by 
radio stations slung the eastern seaboard 
rha naval atattun at San tranclaco flashes 
warnings it 1 JO ah and 5 rx Pacific 
Standard Time The plan la to have sad r* 
plot the warning* on weather map# fur 
mahed in connection with the service 
The V S S Kutery in frequent trq* 
between HampU n Road* Virginia, and West 
Indian ports, baa tested the ncrvica ant haa 


been al le to pa* ui scath d through st rms 
by ale r ng out of ll i cei let f tl e bum 
raio* path On atvrial or mi iu i hum 
ane wu apparel t n tl e A. ittry a weather 
map in pi r ty of time to avoid tl e brunt of 
the storm 

Tl o method used by the A. ttrry is that 
f coni n sly | I It g the ra I o weather 
rep rl* rl irfly barometric pr m ire Ob 
wrvat i * of pi ttr 1 In ea eventually *l»w 
the rat f »pec I an I lirrrl n f travel of 
die rt rm area* whtl art w II rl finrl 
trvugl* f I w bar mi*tr | re** ire After 
d term mng lie 1 r m l an J spiel of tic 
areas lie nmvigat n an Ir trill* ntly dec dc 
upon tie best course to foil w 

Battery Chargers 

A DFMAND fur a C mbmati n battery and 
thargli g unit has Iren created by (I e fact 
dial maty radii acts require a *1 rage bat 
Ury f r oprrai ui au* r ling t W C 

Hr kn of ll c H tf r 1 Battery \1 oaf* tur 

ng L ti| i y Such a dev ie ia ralle 1 a 

trickle I arg r and u le*igi c I l ol arge 

lbe battery at i hi w rule at all firara wh i 
the * | is i t in perat n 

H * lei i* n t n w u I Mr Hr ka 
at a n t g f the Battery Man ifartur ra 
Asm ut n Indetr Lie rharg r a amall 
mx volt lattery i* permanently Conner tod 
t a rrctifitr which in turn ia provided with 
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They last twice as long as 
the smaller batteries 
of equal voltage** 



4 lu\rs n pretty broad state 
ment Tom Won t you have 
to make it conditional on the 
number of tubes in the set or the 
use of the new power tubes? 

No sir I L ndtr the same 
operating conditions—whether 
you use tour five tubes or more, 
whether you use a power tube 
that uses up to 115 volts the 
1 veready He ivy Duty No 770 
or the even longer livtd I ver 
eady I ayerbilt No 486 will 
last twice as long as the snnller 
sized 45 volt batteries 

Well they ought to they 
cost more 

Yes ibout a thi d more— 
but lasting twice as long they 
cost much less 

Y our arithmetic is good 
Tom hut if that s so wnen 1 
bought my set why did the 
dealer equip it with the smaller 
L\trt idy 772 s? Why didn t 
he put in the I veicady Heavy- 
Duty Batteries ? ’ 

He probably thought he 
was doing you a favor—m iking 
your hist investment cost you 
a little kss lhat little differ 
ence looks like a lot to a good 
m iny folks who are buying thur 
first set equipped with tubes 
loud spe iker, A and B bat 
terus and everything 

11 c ivy Duty batteries last 
twice as long as the smaller bat 
terics of equal voltage I ver 
eady Heavy Duty Batteries are 
the great contribution that the 


Non A C battery ilvat a quality 
ttai uoobtilubW w trait t u I anally 
tka Ut of your B batteries. 


of reccp 


world s foremost electro chem 
ical 1 iboratory has made in B * 
battery economy dependability 
and satisfaction 

Dry B b ittenes give a 
noiseless current pure D C 
(direct current) the kind that 
is essential if you prize pure 
tone 

Send for booklet 4 Choosing 
and ( Mng the. Right Radio Bat 
terns which we will be gldd to 
send you upon request This 
booklet ilso tells about the 
proper battery equipment foi 
use with the new power tubes 
Theie b an L\tready dealer 
ncai by 

Man f turf l ml yua i ntttd by 

\ahovai Carbon Company Inc 
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Ml N« WI Cl bun ( I n ed 
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A of this newly published bookt 

A "AlMIKlf AND AIRCRAFT flits a 
g MBulw need l» American AvHsttoa today 
f Bjlwtag, mm I do, tint Uw tcicnccuf avtatkm 
r wiU develop In the abort apet-e of twenty live 
yean into the largest Induetry In tbe world It la 
my fondest wish that the young men of today, 
who will i miifnanil the deaitmea of tomorrow, 
may aQ have the opportunity of rraritm it.' 

Airmen and 
Aircraft 

An Introduction to Aeronautic* 

By HENRY H ARNOLD, 

Af4/or, Air Corps, JJ S Army 

T HE tie of tbe air Is here Byrd and 
Amundsen have flown over the North 
Pole, Ford la manufacturing air “fliv¬ 
vers'*. ocean airways are being definitely 
planned* 

And here In AiRMXN AND AIRCRAFT 
you get all the scientific facts to under 
stand these developments and future 
practical applications of aviation hi war 
and In commerce The author is a pioneer 
air pilot—one of the best known officers 
in the flying service 

Describes p re s ent types of aircraft— 
airplanes, balloons, airships—and bow 
they fly Suggests probable lines of de¬ 
velopment. Furnishes standard terms 
and definitions of aeronautical mechanics 
and operation such as aileron, airspeed, 
fuselage, aide-slipping 
Shows you commercial ap pl ica tio ns 
up to date How the U 8. Air Mail oper¬ 
ates, saving crops by air, European com¬ 
mercial aviation, forest patrol and pho¬ 
tography. 

Besides this, ymi get concise accounts 
of epochal air voyages and the thrilling 
air duets of the internationally famous 
World War aces. Instruction courses at 
the several flying schools of the Army and 
Navy are outlined for those who con¬ 
template taking them. 

Sent for Examination 

TU8T the book of facts you want now 
J when aircraft are assuming so impor¬ 
tant a part In everyday life. 8cnd for a 
copy—the order form below will bring it 
to you postpaid Within five days after 
receiving the book, mail us $3 50 In 
payment, or. if Airmen and Aircraft 
is not all you expect, return it 

The Ronald Press Company 

15 Bast 26th 8u New York, N Y. 


• UBS THIS ORDER FORM- 


A Vaiumt nfth* 
Romaic Arrcmattlu I ibrar y 



Hals automobile might be termed a complete, traveling radio station* It Is 
equipped with a nine-tube receiving set and a 50-watt transmitter. Uw 
owner, CapUan Plugge, will drive the car from London to Constantinople 
and will broadcast bis experience* while on tbe road 


s Blinds nl plug for light-sockrt attachment, 
just a* an elrrtnc toaster There are fouT 
types of rectifiers used for changing the 
alternating to direct current after It has 
been transformed at the proper voltage for 
charging the battery All these rectifiers 
are similar to radio detectors. 

“The four types of rectifiers are first 
the bulb or vacuum tube, more familiarly 
known as Tungar and Rectigon, second, 
electrolytic, which is divided into alkaline 
and acid, third, vibrator, fourth, crystal 
In the hulb rectifier s small two-clement 
vacuum tube is employed and this is per 
haps the must popular rectifier thus far 

‘The electrolytic rectifier was first de¬ 
veloped and most commonly used in the 
alkaline type, being formed of s aingle cel! 
having aluminum and lead electrodes and 
a borax solution. The second type of 
electrolytic rectifier, which is a new devet 
optnenl, uses an acid electrolyte and some 
rare metal or alloy electrode and a lead elec 
trodc The most fsmillar combination is 
the tantalum rectifier This has been sue 
ceufully used and is a desirable arrange 
ment bet turn it has approximately the same 
electrolyte as the battery The only dif 
ficulty with this type la s tendency to go 
dry in continuous operation, especially in 
s warm place, but if it U properly prnpor 
tioned it will need water no more than a 
battery 

"The third division of rectifiers, that of 


the vibrating type, may well be dismissed 
from consideration, because it depends upon 
a vibrating armature, which produces sparks 
creating interference for the set. 

'A new type of rectifier for this service, 
which will probably have Increasing appll 
ration in the future, is (he dry crystal 
Since the trickle charger will require only 
a small amount of current it seems easily 
possible to multiply the number of deter 
tors until they have sufficient currcnt*carrylng 
capacity to operate a trickle charger There 
is considerable work being done on this 
charger at present, and undoubtedly in the 
near future some of these devices will be 
on tbe market" 

Radio Picture* a Routine Business 

Transmission of pictures across the At 
lantic is developing into a routine business. 
The London end of the circuit Is In the 
hands of the Marconi Wireless Telegraph 
Company, Ltd,, and the New York end is 
1 land led by the Radio Corporation of 
America. 

Photographs received in New York but 
destined for another city are forwarded by 
Hperiil delivery or air mail Pictures re¬ 
ceived In London are relayed to the con¬ 
tinent by airplanes. 

The maximum dimensions of a picture 
which can be flashed serose the sea is 444 
by 11% inches. The size Is determined and 
limited by the width of the glass cylinder 


Th* RonaUl Press Company 

15 But 20th Be, Nsw York, N Y 
You Easy send ms, postpaid. Airman and 
Aircraft by Major Arnold. Within ftvs days 
altar rccvivtns It, I will send you S3 60 in full 
payment or return It to you. 


BualaHa Connection 
Manat ure 


Lafayette Bird, at First 8t* 

DETROIT 

Lest than 5 minutes walk from 
wholesale, retail* financial 
and theatrical centers 

The seasoned traveler thinks al¬ 
ways of the Fort Shelby in con* 
nection with Detroit. He knows 
that there he can be sure of a 
quiet, comfortable room at a rea¬ 
sonable price, of sincere courtesy, 
of widcly-famcd food at moderate 
cost The Fort Shelby has the only 
Scrvidor equipment in Detroit 
This feature protects you from 
needless intrusion of employes and 
excessive tipping Rail and water 
terminals are convenient. 

Rates $2 50 up Servidor aerv' 
ice Fort Shelby Garage dose by 

W C McKay Assistant Secretary 
Seth fi Faymoib, Manager 


■ STM. Smi'S :ni 



Station ZDS of Brooklyn, New York, uses 100 watts of power- Signals fro* 
this station were hanrd_by tbe MacMillan wpeMlkw when they were far Into 
arctic ter ri tor y . 


by the MaeHHIan e xp e d i tion when they were far Into 
The transmitter uuoste os the 40 moto r hood 


Safety for Your 
Money 

B EFORE investing your Surplus funds, 
take the precaution of seeking the 


investment houses and bsnkors repre¬ 
sented in the Financial Seaton of Harpers 
Magazine. 

Eliminate lb* Loss 
in Investments 

For after all good investment opportuni¬ 
ties predominate Caution, Care, 
Investigation wilt reveal safe and profit¬ 
able channels for your surplus funds. 1 


Harpers 

MAGAZINE 

4» Km* M Mmt Nm Yfafc X Y. 
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Tha radio 


voice of Uuaniie, Switzerland, is rated at 1^ kilowatts. The 
■ was bslb by Um Marconi Cenp»jr and la knows an the l^pe Q 

and Its circumference, around which the Secretary of Commerce Hoover and a part 

picture la placed for transmission. Pictures time advisory oommlsnion. The Dill bill 

or written matter exceeding these dlmen* would take control of radio out of the hands 

■Inna can be divided Into strips not exceed* of Secretary Hoover and give it to sn inde* 

lug 4% on one side and ll!4 on the other pendent commission of five members, one to 

The rate Is four dollars per linear quarter be appointed from each of five regional 

Inch or 16 dollars per Inch with a minimum annes, into which thr country would be dl* 

price of 50 dollars. A picture 4% by 5 vided The salary stipulated for the com 

Inches would cost BO dollars. An additional misMuner* is $10,000 a year 
quarter of an Inch la necessary for the I’rnldent Cool id ro has been reported as 
transmission of an address and it is charged endorsing the White hill which leaves the 

for at the regular rate. control of radio in the hands of Secretary 

Pbotoradiograma may be filed In the form floorer 
of photographs, prints, negatives, positive ~~ “ 

films, line drawings, handwriting or printed MurIcbI Appreciation 

matter The printed matter should be set Broadcast programs designed to stJinu- 
in type not less than 10-point in size and s late greater appreciation of music will he 

larger type la preferable. radiated by KDKA, Pittsburgh, beginning 

—--- in October end continuing until May The 

Radio Legislation series ha* hern arranged by the station’* 

Thou will be no new n dio law, enacted , " u,l “ l d,r l '*!°f wllh the cooperation oi 

In die United State, until Con,™. m«li «J"> NmiuimI 1™"“’°? f Mu,uc (Jub * •" tl 

In December The Senate ha. pawed the * he Plu,hur « h Mu » ,cal In " utulc 

Dill hill and the While bill paaaed the _ , .-~-- „ , 

ltouae Both bllle pertain to radio control Engineering Council to Study 
and conferees are now at work Ironing out Radio 

the differences in the two bills. It U ex* Thf American Fnginccring Council Is 
peeled that the conferees will make a report seeking a “public servue solution” of the 

early in December when Congress recon- broadcasting problem, according to the 

vaunt. President of tbs Council, Dean D S. Kim 

The White bill provides for radio control ball of Cornell University An investigating 

through a bureau under the direction of committee will be named by the Council to 


A thaws 1, P. Backley, draflsma awl des igne r in the Bsnn 
„ Laboratory, with a Model off tbe directive radio bassos whkh 

; Zitt : St 


rv 





FLORSHEIM 

Shoes have all the smart style 
young men want and they’re easy 
on the feet from the first day on. 

Write for Booklet "Styles of the Times 99 
showing the right shoe for yon . 

THE FLORSHEIM SHOE COMPANY 

ALomafacUtm CHICAGO 


Ft the Mm* 


Who One 


*si 

fxenttor 

and 

Trustee 


THE VALUE OF 
YOUR ESTATE 

In estimating the value of jour Estate, due 
allowance must be made tor the payment ul 
debts, costs of administration, federal Estate 
Tax and State Inheritance T axes 

The Federal Estate Tax is rclaturh simple of 
computation, but the effect of the Inheritance 
or 'I ransier Taxes impost d h) the various 
States is not so readily understood 

The State Taxe* which will be paid by your 
Estate will \ary with the nature ot the ici un 
tics of which it con Mats and )nur Estate will 
be worth more or less according to the discre¬ 
tion you now exercise m the selection of 


In considering this phase of your Investment 
problems wc offer a sen ire that is purely dis¬ 
interested because wchucnu securities to sell 


j as Transfer tsf^eni §r'}{ eg 'strar 


lAeis as 
Trustee 
Under 

r^Certgj^et 


Central UnionTrusi Company 
ofNevYork 


plaza office 

Fifth Avs. AfiochSi. 


_ _ — T —— 4snp st office 

8o Broadway, New York MsdwuoAv fc+uuist. 


Capital, Surplus and Undivided 'Profits ever 40 iTtCillien Dollars 

tJKombtr Fipkiai Rouvi Syitu 
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Cruises 

to the 

Caribbean 


A LUXURIOUS VUCltlOM It 
bcrx — the sapphnc sl i 
of the tropics— dotted with 
coral islands crowned with 
stately palms and fringed 
with quaint cities slumber¬ 
ing in the sun 

With the enjoyment of 
travel perfected by essen¬ 
tials such as outside rooms, 
comfoi tabic beds — not 
berth r—food that is equal 
to the best ser\ed in first- 
class hotels ashore and rhe 
character of distinctive serv¬ 
ice that makes "every pas¬ 
senger a guest ” 

Great White I leet Ships sail 
on Cruises to the Tropics, 
twice every week from New 
York and New Orleans 
You can plan to be gone 
from 11 to 24 days, confi¬ 
dent in the knowledge that 
your vacation begins when 
> ou step on board 

1 or every detail has been 
arranged in advance for 
your comfort and well 
being — your hotel accom¬ 
modations, special motor 
trips ashore, railroad jour 
neys, sight-seeing jaunts, 
are all planned by a staff 
that lives in, and under¬ 
stands, the countries you 
will visit 

—And remember that >our 
room and meals abo ird,your 
amusements ind aecomm^ 
dations ashore—everything 
is included m the price you 
piy for your ticket 


Aldr— Piwriu D ep art—i 

United Fruit Company 

BOOM ll» IT BATTfcRY PLACK 

NEW YORK CITY 



natalnv the entire tituttxra which be Mid 
threaten to create a radio chan of la 
estimable complexity * affecting 20000 000 
1 strnrn 

Mm i y f the problem are fundamentally 
fa e gn mng nature uid Dean Kim 
I all m I w II le ntudied by a apeciml com 
i il r in an unblaae I broa Imindetl com 
pr htniuve manner ao that accurate conclu 
i nit may be generally available in con 
% /icing form 

Alkali Vapor Used as Tube Filler 

A raw type of radi tube known a> thi 
CX M0 A uaing an alkali vap r aa a tiler 
hn hern plated on the market by F T 
Cunningham Inc It is designed ao that in 
ordtr to um 1 thr tule in the standard broad 
cast reemtr no rliauge in wiring or circuit 
rrangemrnt u dlcibso. iy allliough a alight 
improveniLnl will bo n ll e I if the grid 
return is i mnecte 1 to the negative filament 
A coml inoti n rf high auiailivity and 
emo lb regenerative aitiun rookie this tube 
uatful in oh rl wave r« < ivcra where ra fi l 
fre pien y amplification la leas rffertiv 




Wartlength changing on board the 
S S brytkin U a elmple matter ll 
b onlv nerewary to manipulate one 
of the two Mwltrhm ohown above 

Code Mill Lives 

Thf M r»f c h /.till tutu becaune it ib 
the moat rrommKil mi ana cf gitting n 
givi n a noui t f w t la fr ra c ne p ini t 
antther in lb ah rlrat time with the ltusl 
I wer rvtr the gr ate*! I tuner and through 
the greatest am u it of mUrluence 

butlc Useful 

Static is got I for oomrthjng according 
l the l mli 1 Stain 1 rest Service It haa 
1 «*n fnun I that by measuring the intensity 


Unattended fog signal*, operated bv 
radio are now Installed on a sand 
bank In mid channel at the entrance 
to the Firth of Clyde, Scotland and 
at WhitefarUnd Point 

if the atm aphmr strays it it poaeiblr to 
f recast yenoia of low liu n lity ir fir 
Kazarl by several biura during whi h turn 
the forest hre fighting forci* mny prepare 
f r action 

State intensity ia also a good indiiathti 
that ihundersi rma are apj r a hlng ven 
24 h urs in a Ivan c nf any visual indi 
< ti nn 

Direction Finder for C oast Guard 

A nfw direction fin I r has bet n devel | e 1 
I y Ihi Bur au of Stan lards f r the G>a<( 
( liar 1 f r in>taltali n on a Beet of pair 1 
I oats The dire tionhndir oil coiwma cf 
f ur turns f igniu n cable wound on a 
U n h frame installed above the pi t 
house and muted from bel w A coupling 
it has been designed ao that the 1 >op ran 
le attached to the. ship h teeuvir 




Engineers say that fading la the worst obstacle to bro a deart reception. TO* 
picture allows T Parkinson of the Bureau of Standards operating a port¬ 
able fading recorder which makes a graph on a strip of paper aa the signals 
wax and wane and ao enables eraghseera to rtwtr vartoaa phasas 


Move Your New York 
Otkce to the Scientific 
American Building 

A new 16-story building— 
the Scientific American Build¬ 
ing—has been erected on one 
of the most desirable office 
sites in the United States—at 
24 West 40th Street, New 
York City 

Open to the sunlight on 
three sides, it is a half block 
west of Fifth Avenue and a 
block and a half cast of 
Broadway Across the street 
lies Bryant Park md the New 
York Public I ibrary It is 
four blocks from the Grand 
Central Station and eight 
blocks from the Pennsylvania 
Station 

Neighboring buildings in¬ 
clude the American Radiator 
Building, the Lngineers’ Club, 
the New York Club the Na¬ 
tional Republican Club and 
the Lngineenng Societies 

Should you be considering 
offices in New York City by 
all means investigate space in 
this attractive building—ac¬ 
cessible, distinguished, desir¬ 
able—and at rents which arc 
reasonable 

Apply 




50 Eaet 42nd Street 
307 Madlaon Avenue 
NEW YORK 

Tiuraom VANDIUULT uw 
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A Now Pibbc Dfloccrf 

Ever since the advent of the automohilr 
to our public highways the difficulties of thr 
pedntnu in attempting to preserve his Jifr 
have been the source of both serious and 
humorous comment on vanoua occaiuoni 
Now we have the airplane in rather general 
use and it bring' lta own peculiar troubles 
Although pop* bottle* and other object! 
that mark the automobile tourist ran he 
dropped from the car while traveling with 
no danger than perhaps to the lire* of book 
other vehicle, it does not acem aafr to fol 
low the eamr procedure from an airplane 
as » evidenced by the following clipping 
from the Aew York World, sent to us by 
one of our readers Possibly this occurrence 
will bring forth a flock of protective devicts 
to be worn by pedestrians automobiles 
horse* cats tows et cetera in order to 
prevent future happenings of a like nature 
While ruling in an automobile with 
her family Mrs A D Mnntayne of 
Cincinnati suffered a severe gash in the 
top of her bead from a soft drink bottle 
which crashed through the top of thr 
car The bottle «vidcntly bad been 
dropped from an airplane overhead 


Sensational 


Recently Sir Jagadis t hunder Boar bircc 
tor of I be Boar Rescan h Institute Calcutta 
India published a book entitled The Nrr 
vo us Meehan lira of Plants (I <ongman* 
Green and Company New York) Thi* 
work according to the publishers ratal) 
lishea the fact of the exialcnce of a nervous 
system in plants Other scientists claim 
that the fact of the existence of a nervous 
system In plants was known long ago an I 
Was not established by the noted Hindoo 
savant * If any physiologist has hod the 
foolish notion that plant' are lisa sen'itivi 
than animals" writes one of them in a per 
sonal letur to the editor I can only *ay 
that he ha*n I worked in a first clam labor 
•tory " 

Ret ently ao much sensational publicity 
baa been accorded to other di*tov<ii«V of 
the celebrated Hindoo by the newspaper! 
and by certain magaanea—notably the Nru 
York Times Book Review *-that Dr D T 
MacDougal, Director of the Laboratories for 
Plant Physiology of the Carnegie lrutitutu n 
and Corresponding Fdilor of the Scientific 
American, baa taken rigorous issue with 
many of tbew claims The following is a 
Oammiiiileauon from Dr MacDougal whose 
eminent standing among auentisls i* well 


known 

The scientist is continually called 
upon to give credence to the lraprob 
able and to accept the apparently im 
possible The researcher however, can 
not stand receptive to aift and weigh 
every unsupported assertion and flying 
rumor retailed In the market place Nor 
If be mm the more important work 
which falls to him, can he spend much 
time on the purple fringe of blxarre con 
iribmkme to his subject 
The naive review of Mr Van Bum 
Thom of tbe work of the Indian amen 


tint Bose cells for some attention be 
cause the wide publicity resulting from 
its appearance In the Tutu f Book Re 
vino of June 20 may mislead many per 
noni of even lets discrimination llian the 
author of the review who amumet the 
pose of discoverer of unappreciated 
genius 

Bom has given many lectures in Amer 
Ira some of them self suggested or vol 
uulcered and has encountered the well 
known American toleration to speakers 
from beyond any uf (he Seven Si as His 
oral efforts, supplemented by a steady 
flow of booka (a futile row of them is 
at my elbow) and by perfervid outpour 
ings of imaginative tom t plums and self 
praise in Calcutta newspapers widely 
cabled abroad have given ms work aa 
wide a publicity as the thrones of kin 
'tun have received Fins trine roncep 
lions seem to endure publicity but those 
of Bose do not 

Few of Bose i Haims on other subjrcts 
stand the scrutiny whu-h would give 
them place in textbooks and compen 
drama Mr Thorne seems to have read 
much of this material but to have seen 
very little that has been written about 
it and lie attributes a similar non ju 
diciai altitude to the working scientists 
when he says of Bose hi* cntiLS 

have not read this honk** The notices 
and comments on Bose s work by critics 
in I ngland Germany and America to 
whum some degree of competence must 
be attributed have apparently not 
reached Mr Thorne Practically all of 
thev stale outright tlisl the rr*ults 
prized so highly await confirmation a 
kindly condemnation suggesting that the 
alleged dimovenra should be supported 
by some actual proof by the auth« r The 
nviewer in clumsy adoration says 

In the course of these investigation* 
he discoven d and proves that plants are 
sensitive ti minute burns ana transmit 
impulses pcssibly rf distress lherefrom 
to th< effect of acids electric shock and 
to the narcotic action of poisons He 
also found that plants become fatigued 
recovering after rest" 

These conclusions in bo far consonant 
with fact wire will established by re 
Marches made prior to Bose by aa much 
as fifty or a hundred years Toward 
their perferu >n Bose has contributed no 
serious addition 

As to methods, the gradual piercing 
of the complex and delicate tissues of a 
plant stem by tha gradual introduction 
of an klcctric Probe (these caps are by 
author and reviewer) for example, \o 
as rational as if a similar instrument 
were to be thrust gradually through 
human skin muscle rib, cartilage snf 
membrane into arteries, veins lungi nr 
nerves and the resulting disturbances 
rrad on a galvanometer 

Rote Brims to be ao Impressed with 
the prenmon of his recorders and elcc 
trostatic apparatus that the vastly 
greater delicacy of Colloidal strut.lure, 
nraJIlbrU of membranes, and molecular 
adjustments In living mailer are ignored 
The wreckage which ensues when the 
terminals of the various apparatuses are 
thrust Into plants setmed to be disre¬ 
garded, an attitude winch is perhaps 
wise on tbe part of those who nave no 


SIMONDS 




If 


Why men who KNOW gay “SIMONDS” 

Watch t cxrpenrer buy a hand saw I Watch him choose 
a Sunonds Blue Ribbon * Men who count upon cutting 
tools most know that Sunonds Saws hang right that they 
are balanced right and the Simottds trade mark signifies 
that they are made right For Simondi Mwi are made of 
specially treated steel and backed by Sunonds near century 
of experience m the manufacture of the finest cutting tools 
Next tune you buy a saw say Sunonds to your dealer 

SIMONDS SAW AND STEEL CO. 

•‘TksgawMahm" Fkdabtus Mm. BtuMuhmd IBJ2 
Branch Sum mmd Service Shops in Principal Odes 





NICHOLSON FILES are the 

most necessary and versatile of tools 

In the thousands of factories manufacturing 
everything from delicate instruments to steam 
engines you will find NICHOLSON Files busily 
at work. 

In the repair and maintenance of these almost 
countless machines and instruments—there again 
you will come A upon NICHOLSON Files. 

In keeping edged tools keen and efficient—once more 
NICHOLSON Files are depended upon for their quality 
and stamina. 

NICHOLSON FILE CO. 

PrwM«M(i R I , U S A 

U.SA — a File for Every Purpose 
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Personality stories , special feature articles ,, 
good fiction. Such is the contents of Success 
Magazine. 


Bernard Shaw at Arm’s Length —An intimate study of the 

A tan Ihmself Noted /rif/i Diamatist reveals some of his start¬ 
ling news on people and things—A Hoy at Seventy 

This Man Got Sick of New York —P Arden Hall, 

touraged young art luted, resigned his position in an office and 
took a chance on his o<un ingenuity Some houses he remodeled , 
before and after conshaction 


He Fought for a Fortune and Won It! —The amazing 

story, of George Campbell Carson, whose copper smelting in¬ 
vention was appropriated by others until a Supreme Court 
decision brought the I mentor his right 

How Babe Ruth “Came Back” —Once an orphan school 

hoy and later the most spectai u far fir/tn e tn baseball, Babe Ruth 
heard the crowd's cheer * turn to jeers The epic story of a 
mighty ballplayer’s return to power after he had been counted 
out by the experts . 


He Made Twenty Millions in a Year on Wall Street— 

That is the story of William C, Durant, Giant Speculator and 
Plunder, who created JOO millionaires and then went broke 
himself His spectacular return of fortune 


These and 24 other features in the October issue. At 
all newsstands 25c per copy. Subscription price $2.50 
per year. 


Success Magazine 

251 Fourth Ave, New York 


conception of the nature of protoplasmic 
mechanism. When an electric circuit la 
cloned through the ti—ues of a plant, 
rhythmic disturbances are recorded. 
These puliation* on the bails of pure 
auumptlnn are translated Into a “pump¬ 
ing action* of the Bring cells which 
moves material through the stems at 
great speed It Woulabe equally juati- 
fiable to take the click of car wheels 
on the rails aa constituting the motor 
forces which propel a train 

To attempt to analyse the formal recog* 
rution accorded Bow in Great Britain 
would entail a disc union of features of 
Anglo-Indian relations well-outslde of 
the domain of knowledge of the funds 
menial properties of living mailer or of 
the funetlonatlon of plants. 

As against the harm done by reckless 
writing which would make a sort of 
animal out of plants, wo may credit 
Bose's utterances as having done aome- 
tluaf to detach the layman from the 
mistaken conception that matter, living 
or non-living, la inert. 

D T Mac Do ugal. 
Director 

Laboratory for Plant Physiology 
Carnegie Institution of Washington 


AU-behuive 

Here is an interesting proposal, submitted 
by Charles H Clark, a mechanical engineer, 
of New York Mr Clark has been studying 
the condensed table of ethereal waves pub¬ 
lished on page 150 of our March, 1926, issue, 
and believes a better and more systematic 
method of indicating wavelengths could be 
devised He has devised one, which we re¬ 
produce in these columns. If physicists and 
astronomers would adopt such a system as 
this a great many things would be simpli 
tied 


A Correction 

While wo always do our best to insure 
accuracy in this magazine, particularly as 
to proper names, occasionally, aa is indl 
isted by the letter printed below, we slip 
up However, we admit our fault and ex 
(end our apologies to the Quincy Chamber 
of Commerce 

Editor Scientific American 
It has been called to the attention of 
this Chamber of Commerce that in the 
August issue of yout magazine. In an 
article entitled “Giant Floating Air 
craft Bases,” mention was made of the 
airplane rarricr Lexington, being built 
at thp “Fall River Shipbuilding Cor 
poration, Quincy, Massachusetts.” the 
latter being incorrect This should read 
"Fore River Shipbuilding Corporation 
Quincy, Massachusetts.” 

We should be pleased to have this 
correction published. Thanking you for 
this favor, I am 

Very truly room, 

John F Soott, 

Secretary Quincy Chamber of Commerce. 


Eagle-eyed f 

Not everybody took lying down the state¬ 
ment quoted In the May Issue of the Scien¬ 
tific American, page 337, to the affect that 
Venus was the only star that could possibly 
be seen In the broad daylight, even from 
the shady depths of a silo or a mine shaft. 
The letter published below was written by 
a member of the Springfield, Vermont, 
group of amateur teleeoope makers, de¬ 
scribed in dm November. 1925, imue of the 


Scientific American. Mr. Marshall bopas to 
demonstrate that the star, Sirius may thm 
be teen. To establish beyond doubt d 
error the visibility of start in daylight would 
prove, in the last analysis, almost aa dificuh 
as establishing the objective reality of some 
pysebto phenomenon seen by a small num¬ 
ber of people Mr Marshall's proposed 
method la at least scientific It looks as If 
this matter of dayhglu visibility of atari 
(except Venus, which practically everyone 
concedes) might turn into a cont rovers y, 
and controversies are always interesting. 
Editor, Scientific American) 

Having sem In the recent issues of 
several monthlies—notably the Scientific 
American—discussions of the old tale 
about seeing stars from a well or a mine 
shaft, during daylight hours, my interest 
in the subject has been slightly stirred, 
chiefly by the omission of at least two 
important features related to vision. 
These features arei first, the tube or 
any optical instrument, particularly the 
telescope, and, the individual eye ca¬ 
pacity, and second, tbe varying capacity 
of different optical Instruments designed 
for bringing distant objects within closer 
range of the observer 
l believe that while engaged In dem¬ 
onstrating the foolishness of thinking 
one may see stars by daylight, we ought 
in fair new to the badly liuormed, or to 
the gulllhly inclined, to show under 
what conditions it is possible to ace 
Min by daylight. 

Take the subject of the tube first If 
any one has had opportunity to look 
through a tubeless telescope by day¬ 
light, and at the same time oould com¬ 
pare its seeing qualities with those of 
an instrument having a tube, the de¬ 
cided difference in favor of the one 
having the tube would be all too appar¬ 


ent. Why 9 Because the tube shuts out 
all light except that which comes from 
the immediate vicinity of the object at 
which the instrument is directed Take 
for example a certain type of Caase- 
gralruan telescope on which no lube is 
used, it is scarcely possible to gel an 
image of tbe ordinary landsrape at day¬ 
time, owing to the so-called "irrelevant** 
light This comes In at all angles from 
tbe horizontal plane of the objective in 
the direction of the object which one 
attempts to see 

It is Just within the bounds of possi¬ 
bility that sometime or other someone 
has seen from a deep well or coal mine 
shaft, perhaps at or immediately after 
sundown, some bright twinkling object, 
which hr thought was a star Tbe ob- 

J ecl may have been Venus, or possibly 
up)ter It should be noted that tbe 

average person makes no distinction be¬ 
tween a star and a planet; and not 
many people know that there Is any 
difference until It Is explained to them. 

Concerning the Individual capacity of 
the eye, almost everyone knows that 
there la a marked difference In the 
visual capacity id different person's eyes. 
Let any one who will, try a pair of 
common bird glasses which usually bare 
a magnification of three or fouT timee 
that of tbe normal eye. Let such a one 
point them to the stars and he wlQ be 
astonished at the number which be can 
see, which the unaided eye does not 
note. A power of only three timee over 
the eye Is not much. I have a friend 
who can see. In the early twilight, stars 
which 1 find it difficult to sea when It 
baa become totally dark. And I am not 


Clark's Table of Ethereal Waves 


Stellar (1,000 *m =1 nkm 
Metric < 1,000 amra=l am 
Scale yi 000 ukm=l smm 
Ultra [1,000 um —1 ukm 
Metric < 1 000 umra=l um 
Scale { 1.000 km =1 umra 
1,000 m =lkm 
[ 1.000 mm =1 m 
1,000 I km — 1 mm 
Infra [ 1,000 im “1 Ikm 
Metric < 1 000lmni=l im 
Scale 1^1,000 xkmrrrl lmm 
Atomic [ 1,000 am —1 a km 
Vfplrir < 1000 ainm=I am 
Scale ^ —1 amm 


(stellar kilometer) =1 .mOOO.OOOXWO.OOO jOOO.OOO meters 
(stellar meter) =1.000000,000,000000000 meters 
(stellar millimeter) =-1,000,000,000,000000 meters 
(ultra kilometer) =1,000 000000000 meters 

(ultra meter) =1,000.000,000 meters 

(ultra millimeter) =1,000,000 meters 

(kilometer) =1,000 meters 

(mater) 

1 millimeter) =1)01 meter 

(infra kilometer) =000,001 meter 

I infra meter) =.000 000 001 meter 

(Infra millimeter) =.000,000,000 001 meter 
(atomic kilometer) =.000,000 000.000.001 meter 

(atomic meter I =.000 000X100 000 000 001 meter 

(atomic millimeter) = 000,000XKWXJO0000 000 001 meter 
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Th« original brick rhlmne> u b irtood for mnr ream 


afflicted with Anything at all like poor 
naion But my fncnu haa a moat extra 
ordinary eye 

The function of U 10 large nr objective 
lens of any telescope binocular or field 
glass, u to Increaaa the light gathering 

K wcr over that which the eye pnaanmni 
are again it aliould be pointed out 
that an instrument of low power with 
a high light gathering capacity will 
mute often more clearly reveal some 
taint object which a higher powered 
Instrument having a smaller light grasp 
will fail to show 

Finally it should be borne in mind 
that in attempting to see a first magm 
tude star sgainst a daylight sky not a 
Hide depends on how much of the sur 
rounding illumination may be ehmi 
nated Not many weeks from now 
Sinus will be in the daylight skies an ] 

1 shall act my instrument on it then 
reduce the eye piece in magnifying 
power unlil T reach the vanishing point 
or until nothing but the objective is in 
use l shall call to my aid my keen 
eyed friend above mentioned to learn 
just what he ran see If he tan see 
Sinus without an eye piece I shall try 
him with the tube only The resulta if 
you care for them 1 shall be only too 
glad to tend to you 

(Signed) O S Marshall 

A Quiet Chimney Collapse 
That an 80 foot brick rhimnry abould 
completely collapse with no more noise than 
that occasioned by the passing of a heavy 
truck it indeed unuaual One of our readers 
Imng in the town where this happened has 


taken the trouble to collect some dais t n th 
chimney and lias forwarded it to us t gtihrt 
with some very interesting beft re an I 
if ter photographs 
1 dnor Scientific American 
I am enclosing a aeries of photographs 
of a very unusual occurrence in con net 
non with the recent collapse of a brick 
smoke stack at the old Elder and Frk 
bert flouring mills in Lewistown, Penn 
sylvsma 

lhis brick mill and the stack were 
erected in 1855 The stack was e ght 
fret square at the base and ah ut 80 
feet high built of cr Unary country kiln 
I urnrd red city bnck and c nsisted f 
a round inner chimney mnf reed by 
the square walled stark all laid in oil 
fashioned bme mortar 
The foundations below the |,r un 1 
level are of cut stone and still are in 
Uct Ibe stone foundations were ong 
innlly well above gr und but in later 
v an gra lual earth fills extended slight 
iy shove (him 

About 20 yrars ago it was discovere I 
that fn st and moist ire were causing the 
bricks at the base of the courses of th« 
Mack to crumble and disintegrate thus 
apparently endangering its stability 
To remove this menace and strengthen 
the base a supporting buttress of 10 
inch cincreted brick about four feet 
high was built around three sides if 
the stick leaving the southern expnsun 
which was apparently intact without 
such additi nal support 

About 12 years ago rlectnnty was 
sulatituted for steam in operation f 
the mill—the hnck boiler house at the 
base of the stack was removed —and the 





N O MATTER how easy it may be 
for consumers to buy your prod¬ 
uct, you have not reached maximum 
volume until you have also made it 
easy to use. 

One of our specialties ia the designing and build¬ 
ing of motor driven devices that make standard 
products easier to use. We have assisted sev¬ 
eral well known manufacturers to solve this 
problem 

A vast fund of practical experience is here at your 
disposal Address the engineering department. 

WISCONSIN ELECTRIC COMPANY 

L H HAMILTON President CHESTER H BEACH Vloo-Preeklm* 

48 Sixteenth St, Racine, Wit. 

DumqrE 

Fractional Hone Power Motor* 


Make Their Mark and Toe it 


MACHINES will do the best they can do—only when 
checked up by Counters. They make their mark for 
production-speed and “toe the mark"—only when 
watched by Counters. They’re steadily run at their 
given capacity, and straightway developed to greater 
capacity, through perfecting those mechanical matures 
which “count * T on your 

Counters 


Th» Small Rotary Ratchet Coun¬ 
ter (No 6) counts reciprocating move 
dkdU of the lever as required for record 
mg the output 
of many small 
machines 
When the lever 
is moved 
through an 
angle of 40 to 
60 d egr e es , the 
counter reg i 
lets one lie 
further the 
lover h moved the I gher the 
n mher regained A complete 
rrohitem of the lever regMm 
ten Tha counter can he 
adapted to no end of counting purposes 
by regulating the throw of the lever 
Price $2 00 (Gif nearly jull Mae ) 
Small Resolution Contact of similar 
model also $200 



This largo Ra Sot Rotary Ratchot 
Counter records tl e output of punch pi ernes 
metal Mae p g i a I ires and otl e ■ wl era a 
reciprocating movement n Ji atrt aa operaboa 
Regulet* one for each throw of the leva and 
seta back to zero from any fgure by tunung 
knob once rou d Provided wth free four 
to ten figure wheels as required Puce snth 
four figures as illustrated $1150 (Lot) 
Equ pped wah lock and keys to p re vent tan 
penng w tl the reco d $2 00 extra (Cuf fen 
than half sire ) Set Back Resolution Loan 
ter of unular model $10 (Ut) 


The Veeder booklet will thow you counten to register increased 
production at ANY machine Sent fret to ail who may meet 
with the problem - In invention engineering or manufacturing 

The Veeder Mfg. Co., 


After Ike eaOapie. Not ■ *Mlg« at th. «Umtr resata. 
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PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO. 

PATENT ATTORNEYS 

Associated if nee 1846 with the ScunUific American 


SCIENTIFIC AMERICAN BLDG. 
J 4 26 West 4 olh St, NYC 


SCIENTIFIC AMERICAN BLDa 

Washington, D C 


TOWER BUILDING 
Chicago, Hi. 


HOBART BUILDING 
San Frandjcn, CaL 


VAN NUYS BUILDING 
Lot Angeles, CtiL 


Books and Information on Patents 
and Trade-Marks by Request 
Associates In AH Foreign Countries 


D^IBTING^HOMA^S 


The man who pulU the purse strings In a large organisation Is usually 
a “doubting Thomas”—he must bo shown before he puts his O K onr a 
new proposition 

* * • * 

This is an it should be as no sound organisation will conduct buBineos on 
a speculative basis 


For example our financial man insisted that tht---— _ - 

number of people interested in making AMATEUR TELESCOPES to 
warrant the publication of a book on the subject 


While we didn't agree with him our argument was that even If there 
wasn't sufficient demand to Insure us against loss we felt it the duty of 
the SCIENTIFIC AMERICAN to publish this Information in view of 
the numerous requests we had received 

* * * * 

AMATEUR TEI E SCO PE MAKING, with one exception, has proved 
the best seller we have ever published and his investment is securely 
hack In the fold 

* « * « 

Now the laugh Is on him 


So we are very proud of our efforts This book tells one HOW TO 
MAKE A REFLECTING TEI ESCOPE and WHERE TO BUY THE 
NECESSARY MATERIALS Those two essentials best describe the 
book When these questions ha\e been answered properly tne whole 
story ib told 

* * * • 

We pride ourselves on the fact that the job is well and thoroughly dome. 
The price, $2 00 

SCIENTIFIC AMERICAN 
24 West 40th Street 
New York 


stack fell into disuse, except for a auR 
steam beating plant for the mill 

Recently It was noticed that bricks at 
the top of I he slack wans enunhliog, and 
about 9 80 AM* one clear, sunohiay 
morning several weeks ago, following a 
funny night, the whole stack suddenly 
collapsed 

An eye-witness states that the first 
movement was a settlement, which 
bulged the red pfor cement blocks bodily 
•way from the base. The top sway was 
directly to the northwest Then the 
southern base bulged out and the whole 
stack crumbled directly to the south¬ 
east, casting the bulk of the bricks into 
a depression occupied by an open 
wooden trestle, and In a direct and nar 
row path sway from the base 

The p holographs reproduced here 
show the original chimney structure and 
the brick boiler bouse as it appeared In 
1096, the mill site Immediately after 
the fall of the chimney and the brick 
pile left by the collapse. In the latter, 
mite the complete separation of the 
bricks from the mortar, caused by the 
shock of the fill 

One concrete buttress lies as it fell 
and the other two are buried Jn the 
immediate front under the bricks, no 
part of which extend 24 inches above 
the roadway 

So little noise was occasioned by the 
collapse that some of the people living 
in the adjacent houses, only 30 feet dla- 


om ar two dsgtses, I pitted Jt wp with 
an ordinary six -po w er glass and Jon 
before sunset waa able to ecu U widest 
optical aid. 

My daughter, who la a high Softool 
student, id I saw Jupiter severe] rinw 
by daylight during November and De¬ 
cember of Ust year. The earliest thou 
waa ten minutes before sunset Thank* 
airing Day, November 26. Venus astf 
Jupiter were near each other We 
could see Venus early iu the afternoon 
but light clouds came over from tba 
wot. We were disappointed and went 
for a ride Forgot our star g»*tng and 
then the clouds, while obscuring the 
sun, broke away in the southwest and 
there like a diamond in the sky waa the 
planet Venae and some 10 or 12 degrees 
away, the planet Jupiter 

Sincerely yours, 

(Signed) E. W Moon, DJdJX 

An o ther Telescope Enthusiast 
Good luck to you, Mr. Da vice 1 We hope 
your telescope will be a great success, apd 
as you have boon such an enthusiastic 
reader of the Scientific American we should 
say that you are starting with the odds vsby 
much in your favor Let us know how you 
are progressing. 

Scientific American Publishing Co- 
Dear birs 

The last three Issues of the Scientific 
American (February, March and April) 



The pile of bricks, showing how they ' 

tint from the suck, wers not aware of 
2u fall—attributing the noise to passing 
auto trucks. 

Had it continued Iu fall In the nonh- 
weslerlr direction, h would have un 
dnubtcdly have crushed the bouses and 
killed or injured inmates of the three 
families occupying them. 

I consider this a most remarkable oc¬ 
currence. 

Very truly, 

W F Eokbert. Jr„ 
Lrwlfttnwn, Pennsylvania. 


Seeing Stan 

Some people's eyesight Is known to be 
better than average and It is not yet proved 
that they cannot see stars by daylight. On 
this point, however, most astronomers M are 
from Missouri,** for they maintain that, with 
the exception of Venus, asJther sura nor 
pi in cu can be seen until night. What ex¬ 
periences have you had? 

Editor, Scientific American t 
While on the subject, “Can Stars Be 
Seen by Daylight, n page 337 of the May 
number of the Scientific American, your 
readers may be interested to know that 
the planet Jupiter can be seen by day¬ 
light. Some twelve or fifteen years ago, 
one Fourth of July, I was able lo see 
Jupiter with the unaided jrye two min¬ 
utes before sunset Venus and Jupiter 
at that time were only about tea de¬ 
grees apart. Venus was easily found, 
and knowing the dir notion sad distance 
of Jupiter, 1 knew iu position. Within 


1 completely separated from each other 

have Interested me more than any previ 
oua copy because (hey dwell to such 
length on a subject that has been nearest 
my heart for years. I have read the 
magaxlno assiduously for a long time 
and have studied astronomy ever since 
I had to stand on tiptoe to kick a duck 
In the pants. The desire to own a tele¬ 
scope has always been paramount and 
the recent articlr* have certainly fired 
me with an ambition to make one. 

What qualifications I have, to enable 
me to make a telescope need to be 
found out, but If It takes patience and 
an Infinite capacity for detail. I have 
nothing else but Pattern making has 
been my trade for 25 yean and during 
this interval I have enjoyed a wide 
experience In automatic machinery, 
models and inventive work where pr» 
clslon counts. Perhaps I can see aa f*r 
through a mffi-aione as the fellow who 
made the hole In It As soon aa I re¬ 
ceive your book, I will be all set 

I have received circular letter LC 32 
from the Bureau of Standards and also 
a copy of Monthly Notices for March, 
1909, from the Royal Astronomical So¬ 
ciety, London. The article In this tmra 
by the Rev. C P Davies, ok mirror 
making, is excellent, but ho lays parti* 
ular stress on the point of tonal omu* 
urement and abberarions. This may ha 
my stumbling blook. We shall sea if 
the scientific training of the Davies fam¬ 
ily can be carried on. 

Hollywood, Catiforala. 
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THE 

WISE MEN 


OF 

INDIA 



Their wisdom is traditional For centuries they have been possessed of knowledge we find 
it hard to understand But their philosophy we can match with our great strides forward in 
material things. 


Now the wise men of India are turning to the West for guidance. They must know what 
is being accomplished by the thinkers and doerB of America. To gain this new knowledge so 
important to the developments of the Empire they are reading the Scientific American Among 
the regular subscribers are such distinguished men as the following. 


H H. The Maharaja Dhiraj-Mohinder, 

Bahadur of Patalla 

H H. The Dewan of Mysore, Bangalore 
H H. The Maharaja of Rana, Rajputana 

H H The Maharaja Sn Bijey Sirj, 

Bahadur of Birkaner 

H H. The Raja Dhanrojoiryi Marsingirji, Poona 


Sir Chanadhar Rao, Chief of Miraj 

H H Tho Maharana, Raja Sahib of Wankancr 
State 

IIII The Thakore Sahib, of Morvi State, Morvi 

H H The Maharaja of Kaahimbazar, 
Kashimbazar 


As to the value they place upon the Scientific American, witness what a Bombay business 
man wrote recently: 

“I don’t exaggerate when I say that ninety per cent of the American industries in India 
are known only by the efforts of the Scientific American. From my many years of business 
experience I know that in our business circle the Scientific American is a household word. 

It is only from your publication that we come to know what your marvelous country 
is doing in scientific developments.” 


These wise men of India read the Scientific American not now and then, 
but regularly, consistently, faithfully every month. They want to miss none 
of the pleasure and the knowledge to be gained from every uisue. 

Why not follow their wise example. Insure getting the Scientific 
American every month by becoming a regular subscriber. Here 
is a special inducement for you to get started—four months’ 
subscription for $1—if you use the coupon on this page 



Scientific 
American 

Sciuntifii' American 
Building 

24 Wnt 40th Street. 
New York 

i check (or money 
order) fur SI Sent! me I uen 
lific A. men can for the nt \t tour 
months 


‘Utret and No 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 

Conducted by Milton Wright 


Don't* for Inventors 

\oltr paicnt at 
tornry, win) l- n p 
latLird lu prailiu 
in (lie United Siattn 
Paicnt Oflue, 1* not 
likely to be the mini 
to *m. ek to slial >our 
urn ntion \ nu can 
lrunt him with nil 
fhr fartK yon Imv* 
about >oiir invuiinni Ih nrrd* nil throw 
fact* in order in git yui tin hrsl jvatrnl 
possible Withholding information from him 
may even result in a patent that in invalid 
Don t hesitate to gin yoni paJent attorney 
all thr information hi ushs 

Simr imi niur* art even in rariful that 
they fear to dim lose all the farts to tin 
Patent Oflm Jlself, not realizing that the 
Patent Office must know all about the In 
venlmn lit fori it can give it tlie protection 
of a patent Don't he afratd to tnmt the 
Alien/ Office 



Tradrleu Trademarks 

S UPPOSE you thought up n corking ginnl 
trademark, but had no commerce to iihi 
it with Could you luive tile mark rrgintrrnl 
In the Palrnt Office'' 

\nu cuuld not The mark muM lu u«id 
In mu rslatc or lhtrnutional commeri i nr 
in commrnr with Indian tribes htfore it ran 
he registered 

This principle i* emphasised by Acting 
Patent Cnmminaioncr kinnon in rrfunng the 
application of the Los Angelra ( reamery 
Company in register as a tradtmark the 
notation “Fleetruck " In an effort to romply 
with the low, the company hail a truck bear 
ing the mark driven over the Mexican Iwinh r 
and hack again in going from one section nf 
California to another, hut it was not con 
tended that any sales were made outside tho 
stale 

"The only condition under which the 
Patent Office obtains jurisdiction to register 
a mark is where the owner of the trademark 
seeking registration ban used it In enminenr 
with foreign nations or among thr several 
states or with Indian tribes,** sajs f «imniN- 
slonrr kinnun Unless used the nppli 
taut for registration has no standing under 
iltc statute ft Is will settled that such 
activities a* the applicant has shown do not 
establish trademark use in commerce with 
foreign nalimis or between stairs” 


Cook Book for Export 

I T Is all very well to export American 
food product* lu Lurope hut what arc 
the Europeans going in do with tin in hIhd 
they gel llirrr' J It Wilkinson Amt-man 
Consul at /iiruli, bwilxerluud has the an 
awer Distributing cook lmokn in furugn 
markets may prove an aid to the sale of 
American pn pored foods ubroad, lie nig 
goals to the Department of Loninunc 

Mr Wdkinwm states that in Switzerland 
the housewnes am \cr> mui h interested in 
acquiring n knowledge of cookery from rec 
ipe hooks and are ii-mig the honks widely 
One or two instances have tome to his alien 
lion, he states, where sales nf certain Arm n 
no priHructs were lnuUmllj increased by 
the local distribution of took 1mnks siting 
forth directions for preparing certain didirs 
using these products 1 be Itooks an pnntctl 
in French and (.erman 

Utmost earn should he taken according 
to Mr Wilkinson, in iho translation of the 
books on account of tire diversity of dishes 
la various countries. For example, mstmc 
lion for pie making would be very difficult 
if the translator had never aeon an American 
applr or pumpkin pie 



The convenience of traveling on a certain transportation line In London, Eng¬ 
land, Is now enhanced by the Installation, in station*, of the "pathfinder” device 
Illustrated above. When one Is In doubt as to (he ear that must be taken, H Is 
only necessary to press ■ button labeled with the name of the desired destination 
and an indicator on the map will show the required Information. The route 
cov ere d la traced by Illuminated dots. Not only Is the moot direct way to the des¬ 
tination given, but an alternative one Is Indicated 


Patents Recently Issued 

Classified Advertising 

Advertisements in this section hsttd under proper classifications, rate 25c 
per word each inner turn, minimum number of word* per insertion 24, maximum. 
HO Payments must arcom/mu// each insertion. 

Official cojneg of any patmts hstetl tn this section at 15e each, state patent 
number to insure receipt of tli'xuctl jxitrnt copy 


_ Pertain ing to Apparel _ 

Uabjj>NT HrPPOBTKH. —Aflaptrd forum mi 
men's trousers, in place of buttons, to hi I 
gup with the ends of utui|M'iitb ni and tin 
upper edgi* of drawers Patent 1CHHI085 
J M Neullcn. Holriii ri Home Hospital 
Saw telle, Calif 

Aimuhtaiilf Tap—D esigned to pmmt of 
\nrioua heud sixis by vlrtui <if adjusting 
Ntrnps attached at their rear mils to tin 
sides of the cup, Putent 15934.72 A llcrtx 
man, 115 Ho 7th tit, LonisiMi Ky 

_ Chemical Procraw _ 

Minion or Thkatinu Wood — For fin 
proofing and waterproofing the same, com 
prodiiK submerging in a solution of toillc>lfc 
m id, and curbouuto of smln allowing to dry 
nnd Hpphing u solution of hydraulic cement 
Put* nt 1 Vll 752. \\ P Ferguson, 28 Cam- 
bridge FI ace, Brooklyn, N y 

ttm\iNn PanctHs o> Huuar Juickh by 
('iilokinvtIon —Hy blowing chlorine gm 
into sugar juice at a temperutnrs of not 
more thim 55 degrpes Outijcnulo, and re 
mo\ing tho nrtne chlorine by ndding an 
alkaline material Pafrnt 1501879 B Oclu 
nml F Koteru, c/o T Yuusa and R. Ann 
muni, 810 Manmourld llldg, ToUo, Jupun 

Electrical Devices 

Variable Conpkmnkr.—A double capacity 
niqitinitun whrnln tin purls may he hide 
prudently roiigldr tuned, and then simnl 
tnneously adjusted for very flue tuning 
Putent 1592775 O <1 Llssou, 151 IllghUnd 
A\i , Trrwy City, N J 

Electric DiHTRiHrTino Htstem—W hich 
tnuy U useil for mobling In tho wall of a 
room, to receive any number of connecting 
units In any dedred position. Patent 1500,- 


M0 W J Fisk, 1523 A Turk St, Sim 
rrunciscu, Cullf. 

Vs va CoNinccTJov —\\ hlch permits the 
two parts of the plug to be cast in such 
limnnoT that tho openings ure provided when 
tho parts are cast Patent 1593084 A, H 
Klluc, 3581 Mcdlll A\c . Uhlcugo, III 

Electric PwmirrATioN Switch —By 
meiina of which a plundlt> of electric cir 
cults having a common source of supply ma> 
lw scloctlvely clownl or ojifinerf Patent 
1594288. H D Witlillng, 318 Main St, 
Orange, N J 

Automatic Turpi O rr Switch anii Laad- 
Lnurr Device. —hich may bo mwd for 
nu rooming the danger of tire due to loading 
a circuit to u fuse capacity and then fusing 
niom heavily Patent 159400ft. L. 8 Fblta, 
Mii hignn Stutc Ckilicge, Hast Lansing, Mich 

UuiloCOIL. —In which tho woven strands 
of wire will bo overlapped ond Intertwined 
no that there will be no possibility of the 
wires becoming dinnKsoriuted. Patent 1594,- 
2f>2, A E. Zleriek, 323 E. 00th Bt n New 
lurk. N A 


_Of General I nterest _ 

'I’ratone Attachment fob Curtain 
Kona or Poi kh —\\ herein a damping Jaw 
is provided for gripping a rod, and means 
for firmly bolding a single or double pulley 
wheel Patent 1580550 H. Reohel, 107 
E. 17th SL, New York, N Y, 

Float Valto run Flunk Tanks. —Which 
ulllisoe the presaure of the water supplied 
m tho flush tank for closing and opening the 
valve and maintaining the valve tightly 
dosed. Patent 1589780, A. a Bradshaw, 
lxw Angelos, Calif. 

Pom bu Tut —Com* rooted to be 
transported upon the running board of «n 


What Is Mahogany? 


C EASE and desist orders recently issued 
by the Federal Trade Commission 
sgsinst the Indiana Quartered Oak Company 
nf New York, the Jones Hardwood Com* 
liany of Sin Francisco, and (be Thomas E. 
Pnwc Lumber Company of St Louis are of 
particular Interest to lumber importers, 
lumber dealers, furniture manufacturer* and 
pure)laser* of household furniture. These 
companies are prohibited from using thr 
imn “Philippine" mahogany as applied to 
j wood which is not genuine mahogany 
The dissenting opinion of Commissioner 
Humplircy is especially interesting, however 
He quotes thr Interstate Commerce Com¬ 
mission to tho effect that “the term mahng 
any applies to woods in two senses, thr 
Im> lames! sense and the commercial sense" 
and says 

“The ‘milk In the coco*nut* In this con¬ 
troversy Is that Philippine mahogany, being 
a product nf one of our Insular possessions, 
i* admitted into this country free of duly 
and this fact, together with the fact that 
it grows In considerable bodies, Instead of 
single trees, as other malvogsnies, enables It 
in be sold In the United States at a lower 


prite than the other mahoganies, and Its 
ipialiues are so appealing that it la becom 
mg ■ serious competitor of the mahogany 
association p 

After declaring that to lay down the rule 
that it is misleading to describe woods com¬ 
mercially other than what they are botan- 
iually, would injure. If not destroy, one of 
the greatest Industries in the country lie 
continues 

"One of the finest woods in the world 
that furnishes peril*pe more of the timbers 
used in construction today than any other 
Is the Douglas fir of the Pacific northwest 
It is known by this name throughout the 
world and by this name its qualities are 
well understood Botsnlcally this wood that 
enters so largely Into ibe commercial Ilf* 
nf a nation is a false hemlock. There Is 
a widespread prejudice against hemlock, 
because of the qualities of that wood in 
the east For the lumber producers of the 
northwest to be compelled to mark their 
product under its botanical name—false 
hemlock—would be to work incalculable in 
jury to the industry” 


General Bnrnaide’s Bnnuldes 

T HE lawyer who protested that there Is no 
Ivory In Ivory soap, no gold dust in Cold 
Dust washing powdrr and no hull la Boll 
Durham, now is Joined In the annals of ad* 
vertislng legal lore by Alan Fox, attorney 
for Colgate and Company The case was 
that of Ella C Patterson, of Milwaukee 
suing In New York for 9150,000 damages 
because the shaving cream manufacturer* 
featured in an advertisement the whiskers 
nf her distinguished unde. General Ambrose 
E. Burnside 

There la no disrespect to Washington be* 
cause a coffee has been named after him nor 
to Lincoln, whose name is borne by an auto¬ 
mobile, declared the lawyer Neither have 
the descendants of Lord Chesterfield or 
Robert Burns complained to the cigarette 
and cigar manufacturers. English royalty 
has brought no action because the name of 
Queen Victoria** oonsort was bestowed on a 
frock coat 

Justice Eriangor, in deciding that the soap 
company could not be restrained from using 
the general** picture, said 1 
"Until the Legislature shall declare that 
the publication of the plot ore of ■ dead 
person without the consent of the heirs or 
next of kin la illegal, no action can be malm 
mined either on tha theory of Ubel or viola* 
tion of the right of privacy." 
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MtoBuUh) yet whan winhlwl will form 
s steeping appUouoo. Patent 1000073. P. 
J Belanger, Lokfl City, Minn 

0QMRINED PIT* fiUFFORT AMD ClXANO,— 
Which prevent* spilling of ashes, embers, by 
holding pipe bowl npright Patent 1604811 
MareeU Ludaay, Bok 5, Lousing, Michigan. 

flAMruc Card.— Adapted to raorhe Mam 
pie carrying iHpi, •• a dingle sheet or in 
book form, and arranged vertically or horl 
eon tally Patent 1000008. J Joseph, 447 
B. 174th St, New York, N 1. 

Come.—To be used lu lieu of gU*ed Hie 
onpliiga, being of mrtal which will effec-ti\iHy 
Interlock with ■ reiucnt Ailing Patent 
1000110 H C Partridge, 3370 Flatbuah 
An, Brookiyu, N Y 

Filing System rui Puonoubahii Rec¬ 
ords. —For safely and compactly storing 
records, desidte their fragile character and 
for rapidly selecting a particular record 
Patent 360014a K Bergdnl, Box 871, 
Seattle, Wash. 

lBauiATinfl Omen— Adapted to discharge 
water beneath the surface lu clusc proximity 
to the roots of young trees, "shrubberr, and 
plants. Patent 1580400 H A Klingle 
smith, Macomb, Ohio. 

Concrete Block and Wall Oinstruo- 
TloN —Wherein ni it forcing means serve as 
a bond between the adjueent blocks w hen the 
wall Is built up. Patent 3587027 J Tcoge, 
Bagby, Calif. 

Drr ac ff a uuc Hot hue SHor—By means 
of which a dealtr may r# tidily provide ■ 
shoe with a Icstfair or rubber Jut I according 
to tlie customers’ desire Putont 16888H4 
&L Ms yo row its, e/o ftfdncr, 1338 I^roAjHvct 
\ve., Bronx, N V 

SLED.—Having runner sections capuble of 
adjustment to act as u brake fur bringing 
the sled to a sudden stop in an emergency 
Patent 158911a F J Caroniu, 218 Kings 
tsnd Ave,, Elmhurst, N Y 

Ccblino Ikon —AN hlch embodies meant 
for facilitating the wrapping or curling of 
strands of bslr for tbe curling thereof Pat¬ 
ent 1580117 J H. Cotter. JUMI Hates Avo., 
Brooklyn, N. Y. 

FlUNo D tv lex.—Comprising » Hupjiort, 
Used and movable spindles secured rheretn 
and means for muvlug the movable NpludJu 
to alignment or disalignment Patent 1.788 - 
047 W I* Dimmioor, c/o Central Natl 
Hnnk, Ptuarionu, Calif 


Aptabatur rui I'twoiviNti ITbimuabw 
Hurmtanorr — 8tu.h as vegetables and 
fruits, wherein the parts are so arranged 
us to be readily removed for cleaning or 
sterilising. Patent 1580215 C l)e F 
Onlway, Burlington, Vt 

Window Wkdoe.—AN hleh will nerve tbe 
dual purpose of limiting Hie sliding move 
ment of tbe sashes and preventing rattling 
Patent 15N023L 8 J Bumbold, R V 2, 

Nicholson, Pa. 

fluRMAEUTE Belief Valve. — Whereby 
communication with men lu sunken sub¬ 
marines may be maintained, and nlro Mr 
and food supplied, and gas or liquid re 
moved Patent 1080113 K L Chlsllng, 
2 W. 47th fit, Now York, N, Y 

Urate Marker. —lu which n staudanl for 
snpporring the Inacrlptlon bearing tabloi, 
may be driven into the ground at th« head 
of the grave Patent 1580100 J M 
McNeill, 1015 Main fit, St Joseph, Mo 
GARMENT IlAlfon.—On which the gar¬ 
ment is fastened to rlw hanger, tbiw pre¬ 


venting the garment from slipping olf or 
being stolen Patent 35N0213. II Nygren, 
815 Creecent Place, Chicago, UL 


pin Cleaner. —For the cleaning of 
sewer pipes, may be slidably actuated, re 
dprocated aud gyrated for cleaning and 
scrapini the inner walls Potent 1588737 
Q. Hard, 1427 Clay fit, Napa, Calif. 

Fruit-Picker's Receptacle. —In the form 
of a pail, which conforms to the contour of 
the body, prevents undue bruising of the 
fruit, and facilitating the picking. Patent 
158B077. H. a Hooper, c/o A. L Humboldt, 
8 u Frandsco, Calif. 


ICmvod or Buaoimo Soli Las thee.— 
Which eouslsta in dipping tbe leather In a 
number of solutions adapted to produce after 
drying a uniform color not subject to crack¬ 
ing. Patent 1588688. J Baisor, e/o D. 
S. Msrssrean OAee of Clerk, Union, N. Y. 


Ouir^por use In eonneetiou with watch 
faha for loeUng the same in a reliable man¬ 
ner agednet ae ri d en tal or ananthortaed n- 


rouvaL Patent 1588030. U K. Smith, 58 
Pier Ave, Usrtnusa Beach, Calif 
Artificial Bait —Adapted alike for 
trolling or still fishing, and for movement 
through weeds and other water plants with¬ 
out catching. Patent 1588800 K. J Bab¬ 
bitt, 85 K. 8th St, Holland, Mich. 

Foldinu Table —A foldable frame pro¬ 
vided with legs and hinged means for n top, 
wldch permit the tup to be luculml in a 
plurality of positions plthi r when thn frame 
Is extended or folded. The Inventor has 
bwu granted two putt nts 1588750 and 1588, 
700 F C Lew in Ethhal I'ulture Sriiool, 
Central Park. \A\si ami 83rd Hr, New 
York, N Y 

\A kli Tiflivi —Mur# pnrtJciilarly a 
sm^nlng device adapted to lm ioinrporutcd 
In u well tube of usual construction, to per¬ 
mit the Infiltration of liquid Pup nt 1588,- 
020 P O Trahmi and F M Kile, <«ueydan, 
Lu. 

Fruit Picker h Bai. —Including means 
by whleh the nitrunw md is held ii|Kii, uud 
a yielding action allows comfort to the pack¬ 
er's lsxly Patent 1588004 W L Chom- 
liem, 118 So Mniu St, J-#w Angi left, Culif. 

Refrhuckator.—H aving miuns for snp- 
iHirtlng urtlclos ho tbuL they will move to 
jMVsitlon within thn food compartment when 
the iloor is Hoard Patent 1580308. J M 
Short, ](f20 R 8tli St, North Little Rock, 
Ark. 

St»au Trap—AA hJch will oisratt from 
low to high trmperiiturn without nucewltat 
ing any s/ljustni/ nt, mid a ill not bn damaged 
by varying temperature* Putont 158K010 
W Tclfcr, Manitoba Sanatorium, Ninette, 
Manitoba, Canada 

Firp pRrvrNriNo and Kxtinc cisiinro 
Meanh —For preventing combustion of in- 
ftammuble liquid In a storage tank uud ex¬ 
tinguishing the flume should the liquid be 
coma ignited Piitmt I500RT7 \Y Black, 
4844 Constance St, New Orleuus, Lu. 

PorLTEY Fm»KR—In which tin distribu¬ 
tion of f«>d from tin hopiar lnur be ngu- 
Inted, uml is ui^tunted by Hie movement of 
the poultry Putcut 15000110 J Rout, Can- 
undulgua, N Y 

Strainer Cvp fob Vvrnihii \nd the 
1JKE.— For wiping Hie t xcvsa viirnUh from 
a brush and atraining the exei'sa us It pnwicR 
lank Into the cup Patent 3500572. .V- 

Frwlctt, 1021 AA 32ml 8t CliUago. Ill 
CuimNky Sitvp—bYir tin place openings, 
securing a cover substantially air-tight to 
pnvent the imsaage of cold nir uhd dust. 
Patent 1500308. J U Hutton, Box 144, 
Lu t.rnngv, N t 1 

Mail Bau Loik — Pi nnlttlug the ropes 
movemeut hi olid direction to clmm the mouth 
of tho bag but preventing movimint in a 
rovenw direction Patent 1701)258. 11 L 

Shannon, 501 Liman An , Oak Park, ill 
AVatkr rooLfTl.—Having an owunblagfc 
[ which may b** mwociutei] w-lth any deraljuhn 
for aen Ing tn control the flow of wuU r 
through th< cooling chamber Patent 1701 
700 O AA Tlnapp, 5313 0th Ave, Brook 
Ijrn, N Y 

Lmhbklla and Rib Tif TmaEroR—Th© 
tip being of novel form to provldo for n 
novel and characteristic manner of uecuring 
tho umbrcllu cover to thu tip. Patent 1501.- 
880 M Omstolo, o/o S Omstcln A Sons, 
174 Madison Ave, New York, N 1 

G A HI NET AND CARRIER IsKR TlTFRI FOR.— 
Wherein metallic shell on are provided ejeh 
shelf being formevl with a depending n*slllcnt- 
support having finger holes for reaching tho 
Uritots. Patent 1501774 O S Pnyiant, 
108 K. 42nd St, New York, N Y 
Bell Buoy —In thn nutura of a apar 
buoy carrying bells, primarily Intended for 
the convenience of navigators of relatively 
small craft. Patent 1501751 (1 A Ebert, 

Egg Harbor City, N J 
Smokino Device. —Which cooperates with 
tbe usual type of pipe stem passage for 
preventing the same from dogging np with 
tobacco and nlcoUne. Patent 1591742. J 
a Cady, 29 Broadway, New York, N Y 
Garment Ha ngee.— Readily collapsible 
when not in use, can be packed away in a 
small space such as a suit case. Patent 
1501334. J P Paddington, c/o Paddington 
Sales Co., 016 EL 72nd St^ New York, N Y 
Attachment toe Boats. —For deflecting 
outwardly from the shlea of the hull of a 
boat water which would otherwise Impinge 
with relatively great force Patent 1091748. 
F. G. Dteckmaon, 910 Klrbert Ave, Oinein 
natf, Ohio. 


Tobacco and Pine lN»uou — AA'ith ample 
provision for the tobacco and a convenient 
pocket for the pipe the tobacco affording a 
cnshloiiiiiK for the pipe l*utent IA0134O 
EL H Hti inhurdt, 8848 70th Hl, AAoodhavnn, 
S \ 

Giajmi rf Ofkbatub and Retainee.—F or 
rvlcusubly securing and holding a swinging 
closure lu uny one of a plurality of different 
poMitions. Patent 1501850 AA A Tom 
lilison, R, 5, itex 48, Phoenix, Arison a 
IIiunwAY <’oNHTur<-noN - Providing 
rneHtiH in thn rtmdbc<l of n hlghwHy fur forc¬ 
ing un uppmnchlng veblch to slow Oow u on 
coming ncur h rnilrond crosHiug Patent 
1500528. R I) KJnnnv, P U Box 827, 
Twin FiiIIh, Idaho 

Hiuie Hoit —For stitch-down” shoo struc¬ 
tures, which 1 m nompnrntlvi ly slinpli, lmx 
pi i ihi\ o and highly ifflclint lit itn piiriMiMc 
Patent 1502771 C F Axxura, 388 MM 
roan Ave, BrookJ^n, N A 

Knockdown Thfiiih —(hipnhlc of bring 
Hprrud out in fan like h1mi|h for use lu ron 
lOMlinn with plaulH ami tiowi r« may bo read¬ 
ily lacked for storugf Pan nt 15027C4 II 
V limn 11 ton uud l> J Fnright, c/o H A 
UnmJUtm 54 Magnolia Avi Ivrxiy 
N J 

Condimint Holiur.—I luwng tmuiiM for 
closing the ojaningN In the l«q» whin hi up 
right isisition, without interfering with jih 
fn*e use In i]]n{m nmng ijohIuoii J7)tent 

3502035 M P Mmunn n, 1 UhtwihmI, Minn 
ItrPAU Dm HA fob Ultas —A simple, 
cheap and cffi-ctlve miuiiM for connecting 
breaks In Jointed rulf*w, ndjneent or between 
the joints. Putent 1502811 F AA Fleer 
281 Tompkins Ave, Jlrr/okljn, N Y 

Comhinfii Milk Bottlf Oflninu and 
Cover. —Count meted to lake the pluce of tin 
reguter cover on a milk bottio ufter the latter 
has been rimovetl Patent 1590557 R R 
Spikes, 1147 7th Ht, Fresno, Culif 
1nol.UA TOR.— Having mciiim whirr by all 
the egga tuny be turned tn n Mingle operation 
without endangering the life of the embryo 
chick. Putcut 1500640 S R UamMuy 347 
No Branclfortc Ave, Hanm I'rux, Cnlif 
Card Inmcrihinu Devuh —By means of 
which an inscription nmy be made upon a 
card with scaling wax or the like having the 
appearance of embossing Patent 1502118. 
,1 \V Mann, 2740 HumjHhn Tourt, ClilcMgo, 
III 

PDI’LTEV Fmi N1AIN— AAhieh affords fa 
rilitlea for bolding drinking water feel until 
a pmleti nnlneil bvej has lain rent heel, and 
them automat leal I y stopped Patent 150.1 
IT2 M AA Ilcnthoriiigton, IL F D No 2, 
Orlando, I7n. 

Hkat VfHHEL—For carrying 

different iiimniuiiitliNi wlnwee mixture is to be 
avoided and wlawe hot or cold stele is to 
prescrveel Patent 1.703142 A M Heron 
Wcwoktt, Oklu 

Metiiud of Inhtaluno Mushroom Pil 
INU —la beach snud, The salid forming ii 
mold into whhh eoncrete may lm ivourcd, no 
H|KH'ial means being required for fori Ing the 
concn te into mushroom shatic nt tin base* 
Patent 15034 MS J V Ferry nne! A P 
Miller e/o lames Ferry Fn A T |rgmia uml 
Mediterranean Aves, Atlantic fit}, N J 
NoNBmnAULE Bottle. —AVhieh will 

reudlly permit the proper emission of tin 
contents, but whereby the pnrtH when iik 
ttembied cannot be rammed without destruc¬ 
tion Patent 1502484 <1 A Pugunls, 5 

Fiiliimbiifl (Mrcle, New lork, N 1 

Fontainfr- For uuc in motion plchm* 
HtudloM, or places where scraps of mtro-rellu 
I me film nr combuBtlble inaterinl must b< 
dlspoKud of Tutent 1503402 F NuIIy, 388 
W l«th Ht, New \ork, N Y 
Rixtionai Bm pino —Which may be 
renrtlb si up in the field to form a compleli 
building, after which the wall coverings may 
be placed ih*renn Pntent 1503424 P L 
Braun worth, AA r alnut 8L, Bloomfield, N J 
Metal Stairway ('onatri < now - AA hlch 
in comparatively simple in its construction 
and mode of assembly, eliminating rivets and 
bolts, yet is strong and durable Pntent 
1503418. K Beraon, 1784 Bryant Ave, New 
York, N Y 

Apparatus roi the Reception and 
Tranrmirbion or Round. —<Constructed to 
preserve the purity of the round and prevent 
the formation of parasitic noises caused by 
vibrations. Patent 1693457 G Lakhovsky, 
o/o C (Tiassevent. 11 Boulevard de Mr 
gents, Paris, France. 

Optical Timer.— The operation of which 
wilt produce exceedingly harmonious dolor 


Hchemes whieb will attract instant attention 
to any particular location Patent 1503410. 
8 M Bielockl, 43 W. 177th Ht., Now York, 
N X 

Curtain Tir and Suadk Pbuteutoe.— 
\Ahich not only NiippnrtH the lower cmls of 
thu cur tain 8 In a graceful position, but prv 
vents the corners of llie sbudu tearing tbe 
curtain Putent 1703338 F M. Bnrach, 
812 Eveline Ht., HL Jowpb, Mo 

I > icTt r RK Foam i —Formed from metal, 
and so cohKtnnted that it may be useil u|s>u 
a wall, or upon tin |sdiHbeil surfucc of a 
desk, without wnitriiing the kauic Patent 
171)4330 1 A\ Rnbi rtNfiii, c/o Robertson 

Ah till Arts Jm , 230 E 40th HL, New 
Aork N \ 

Foot Ri —For iik# hy footwear sales 
men wherein an ndjiiNtabh Htop Is provided 
foruietl to remain in nnv ihihiHou In which 
it is lift pHlint 1704255 AV T tiedd 
smith, JOl MnllHrry Hi, Niwark N J 
HoiL-Pirr C'i i- in Out Gijohithe Devicf — 
AA'hn h gn nt 1> facilitates the closing and 
ojHinn*, yi r whin in closed position Is fluid 
tight and pnvriits tlm incupe of tioxious 
gnscM. Patent 1.792382 \ N Mann, >742 

\\e*t Brigruvi Ave, Uuntlngton Park, Calif 


Hardware and Tools 

Chi-kaf ('utti k — iluvmg means wlnraby 
u cut of prerloti rmlntsl wirilh may be mude, 
ami tho sigment of ellipse easily n moved 
Patent 1501K40 1 H Karrux, Brinkley, 

Ark 

Kakl- Having an utluthment In the form 
of flat spring te# th PHjN*cinlly ailupted fur 
nmoving light nrlieleH such us leaves from 
the ground Putent 1501738 C II Bell, 
c/o J M HhHw, Bi llisirt, L I. N \ 

Miceomltfh.— In which the parts may 
be capable of being adjusted to eaeh other 
to an extent soffit lent to compunHate for 
wear Patent 3501740 J Brewer, 132H 
Hoe Ave , New York, N Y 

AnipLL Bracket —Construrled of cheap 
metal and shuped tn connect two niemhnn 
at right angles, and provide a strengthening 
and bracing medium. Patent 1601800 <J 
P ATJrdinuu, c/o AA iedmou Body Co„ North 
Tonawuuda N Y 

AAfiENcn—Haring means In connection 
with the shanks to adjustably limit mov« 
imuit of the Juwa away from om» another 
Patent 1702750 A K Eroland, Box Jltt, 
Munlintruu, Calif 

tUuiF Cock —AA hlrh will be actuated by 
grnvit> to close tlglitlj even though wear lias 
takm plan* on the nlntively movable parts 
Patent 150*2350 F A Fields, c/o H H 
Huthirfoni, Three HandM Okla 

Bail Bkabin< —Which will he cffectlu 
cither as h radlul or ns u thrust hearing 
whether the thrust be in either direction 
Pntent 15013D5 M <■ MeNeely, Oakland, 
Culif 

Svfety Ra7oR.—S o adjustable relative to 
tho hundln that any desired shuvlng angle 
may be obtained, uml the usual bnrber stroke 
jm rmitted iNtpnt 1503450 I) II Mac- 
Falls, 70 IHlap Ht. Jamaica N \ 

rii'F BENiirw AND Visr Mount—AV hieli 
inny b#» advantageously employed for bend 
lag or rdinplug a pipe or rod ns desired Pat- 
< nt 1503703 M Chupin, 11700 llene Ave 
Ihtroit Mirh 

Mital Tah and Cover.—AA T beroby the 
poll may be effectivriy sealed to prevent di¬ 
lution or snhHtltutlon of its contents yet 
may be readily opened without tools Pntent 
1703833 H M Johnson, c/o Ohio Pail Co., 
Muldlefield, Ohm 

Faucet—F rom which water may flow Id 
a uniformly smooth stnnm when the faucet 
is open but will instantly stop on the doa 
ing Pntmt 1593088 .1 J H Hdling, 4058 
AV Euclid 18trait, Mirh 


_Hea ting an d L ighting _ 

Hfatino Api'aratus —For stovno, with 
which In incorporated a hood having open 
Inga at the tup through which tho heated 
nir ia discharged Potent 150U81 C EL 
I>raper, Elks <3nh, Indianapolis, Ind. 

Water Heater.- Of the kitrhen type, by 
which watpp may be heated in the boiler or 
in the external pipe when a limited quantity 
ia desired Patent 35U2HOO JI O Wcilafe, 
Crate, Neb. 

Kiln —So constructed that boat Dot 
needed In any kiln of a series, may be col¬ 
lected and transferred to another point for 
mw Pntent 1604315. M U. Mlnter, 916 
Brood Hl, Columbus, Qo. 
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V! TOil A TIC (>1L IlimNEB-OoNTROL Atpa 
ha 11 h For dm when* furnace* are heated 
hv lucl oil, to control Much burners and 
i^mu tlinn when thf* lrni|K , rnturr' falls be- 
luu h pmU'leriinued point 1'utcut 1501461 
K t' \\ illn, LM) (*ruvo Ht , Newark, N J 


Machine* and Mechanical Devices 

Hutu AriALltittNT FuE Leveling 1>l 
MtH ILlallng to u braking or Unking 
tli mit for lev < ling attachments of hum Mi re 
«>r the like. I hi tout 1588107 11 C Scott, 

i'uuu ruy t Wash. 

( itn'KiNu Mechanism — Puriuularly 
itriuptcd for chcrking the mnuim tit of n iloor 
(o dosed tMMflUou In onitr to |in\cut slam 
nuiiK Patent 1586001 r r 1 m \\ Ilubbell, 
1005 So. llouvor St., Los \ mk 1 I*«, Calif 
Method or and Muiiim- kuh Fokming 
Seamless Tubing—W inn by hc uni leas tub- 
Ins can be mad* diniilv from molten motal 
accurately umJ in 1 «nn imw thuo by usual 
mothoda. Put* Jit I10012.1 E. C Rlebo, 
5 Place Vumlomi, Puns, France, 

Toy CJabnii \i Coin prising a plurality 
of toy units with nni ha nice I means for 
nperatlns all of tin m simultaneously In their 
respective mode* Putent 1580412 P A 
Sapp, c/o Kiddies Kurnival Corp, Fufuula, 
Ala. 

Gradient Meter.— Controlled by a mag¬ 
netic pendulum, tlm vibration* of sin b jkju 
dulum bring clamped by Its enclosure in n 
m ail'd bux of fluid Patent 1580707 \\ 

Tuphy, c/o W K Guiiong, JMgby, N S, 
Canada. 

IIKCOETICATINO FlbBOUH MATERIALS — 
Ity feeding the material buwrui routine 
rollers which are ulsu roovtil longitudinally 
in relatively opposite direi tiuuo. Putent 
1500086 H J Craymer. c/o H J C 
Forrester, 88 Chancery Louc, London, W C , 
England. 

Pig Sum tut Apparatus —Which will 
automatically ant the pins of bowling alUys 
and will alao return the bulls to the players. 
Patent 1090U4 P Hoble, c/o A. Martin ex, 
Columbian Bureau of Information, 1440 
Broadway, Now York, N Y 

Flooe I*oluhee.—F or use us an allach- 
meut for vacuum deaners, adapted to hold 
a polishing ngent in frictional contact with 
the surface traveroed Patent 15H804J J 
F ('lark, 308 nan Bldg, For 7th and 
Hroudwuy, Loa Angeles, Calif 
lllUTna Pjuwb —In which the drive for 
the vuriuus rolls U considerably simplified 
by the use of a chain puaaod around l hem 
Patent 1587772. W II Granger, #23 Du 
Youug Bldg, San KthdcIsco, Calif 
Soi mo Ueoordino and UrmniKioTwa 
Ufvice.—-B y moans of which, sjaecbeii or 
songs mudo by actors while u motion pic¬ 
ture Is being produced may he recorded lu 
■ynchninism with tbn taking of the picture. 
Patent 1588708. Ii E. Cothrun, Wright, 
(’ttllf 

Pockkv-Olutii Meahuoing Maciiinr— 
Which ih sufficiently smull tn bo curried and 
operated by hand, nml readily moved along 
the cloth, or thn cloth movod therethrough 
Patent 1581)184 S Livy, 5 Bridge St, 
Paterson, N J 

Selector Mechanism fob Typkwriterjl 
—Adapted to be iomhI wlim connected with 
an electrically opcraiml typewritir, or un 
electrically actuated mcfhuniHm for an or¬ 
dinary typewriter Putiiil 1580150 O A 
llenrlquos and A l>mr c/o llriiriquex & 
Dios, 121 W 70th St, New York, N Y 
Autogeapiiki Ubuster. —Mora purtien- 
lorly tn machunlsm for hold )ml uiol for 
facilitating the feeding of paper 0,1 rolls. 

Patent 1580223. W E Pruti, 045 Mill SL, 
Buno, Nev 

PB00B8B BOB THE pBOUrCTlON ill WOOD 
Pulp—C onsisting In ciittint, wood nenon 
the grain Into short blocks, crushing tin 
blocks Into allvers, and beating tin suim 
into pulp in the presence of wnK r Putinl 
1587700 H F rnttoert, 2020 \WbsUr St, 
Sun Frandaco, Calif 

Ihrplat Device—W hereby a scries of 
advertiMments can bo succsrively displayed 
through a suitable opening, nnd illuminated 
selectively by colored lights. Patent 1581) 
202, (1 Chortanlan and C Atsmion, 440 

7th St, Wait New York, N J 

MaOBXKE FOB MOLUIlfO I ITHOLE FLANGE* 
—Into n predotermined sha|ie thereby mak 
Ing them more readily acceaalblo to the anv II 
of n lusting machine Patent 1600004. A 
if Prruiel, Halifax, Pa. 


Loading and Convettng Meciianihic— 
llaving novel flights positioned at snch an 
angle to flu lx It that material will be con¬ 
voyed without Hunger of rolling or dipping 
I'utcnt 1500883. (' A Bryant, c/o Portable 
Mm him ry ( o Fossok, N J 

Miuby Go-Hound —\Nhlch may be turned 
by riilldren, either hy engaging the ground 
with thiIr feet, or by grasping the merry 
go round arms and running about the axis 
Patent 1590887 H l> Clayton, nill City, 
Kansas, 

Attachment fob Audi no Mai mine.— 
Easily applied and removed, will effectively 
prevent the operation of the mnrtilne unless 
n rtuin parts uro In pmixr position Patent 
1500040. J It. Kaisermon, c/o R, M 
Keister, Uosomuu, Mont 
Conveyex Beat —Having cleats that will 
be purth ulnrly effective In retaining tlio load 
and minimise any tendency of the mnterinl 
to roll b&i-k Putent 1500884 C A Bryant, 
c/o Portable Machinery Co, Passaic, N J 
Qpebatino Much anihu fiik Ice Cream 
Fue>7ebb—W hen by the operator may util¬ 
ise an easy back uud forth movement tn 
Impart a mutlniious rotnry movement to the 
dasher shaft Pntent 1501J37 F Q Scott, 
3225 Pulmyra SL, Nlw Orleans, La. 

Umit Speed Free Chain Hoist —Well 
adapted for use by linemen and others for 
tdevatiug and luiisluiiitig heavy rods, win* 
nihies and the like Pntent 1501282. F W 
Coffin, e/o Ixteknooil A Ix>okwood, Fietcher 
Trust Bldg, Indlnnupolls, Ind 

Packing --Width is leuk proof aud auto¬ 
matically self adjusting to mm peanuts for 
wcur on Uil relatively moving parts, and tem- 
lierutnro changes Patent 1001876. C A 
Neal, nock Murt, Gu 
Windmill Safety Pin —Wldeh will au¬ 
tomatically turn to the sufety position nnd 
prevent displacement, but may be readily 
positioned for enuwiilent removal Patent 
1001781 C F KiiHl, Palmyra, Neb. 

Macaboni Maciiink—F or forming maefl 
rent of tw is ted or spiral form, und In uddl 
thm providing u hollow imrango therethrough 
Patent 150271® V Tmparato, 183 V? 07th 
8t, New ^ ork, N Y 

Shop oh Pi atfohu Raining Devicf — 
For use us a substitute for scaffolding, which 
may b« used as uu individual elevating device 
or for Niipimrtiiig one or more workmen 
Patent 1592770 C Liberman, 1732 Madison 
Ave, Niw York, N Y 

Winduul.—H aving a plurnllty of fans 
ndaptcil to rcvulvu in oi»i>osite directions on 
a common axis tn inrrense the jiow<r divil 
opulent Pntent 1590495 P B. Campion, 
Stratford Ilotel, 2il No 1st Bt, Ban Jose, 
Calif 

Deoobticatino Machine.—W hich auto¬ 
matically griiu Lhn leaf, utrilM tlio skin 
therefrom, takes off tho pulp, preases tht 
fibers und dibiers iho fibers to a given 
point Pntint 15027R1 A Fny, Ban Juan 
do Gnadnlnpe, Mexico 

roBTAHLK Tapking Maciiinp —For nse In 
drilling aud tupping plpi ■ wlillu the latter 
uro In servlet) convoying gnsea or liquids un 
dor preusun Patent 1592754 T K Brack- 
itt and 0 II Boyd c/o Munn, Amkraon & 
Muun, 24 W 40th St. New York, N Y 
Pipe Cutter,—W hich Is mounted upon n 
movable bum Uiut Is mluplutl to be odjasted 
with respect to thn vim that holds tho pipe 
Patent 1592100 F J Wilklnaon, 3fl4fl 
Muuroo St., Gary, Ind. 

Automatio and Manually Con tootled 
Cut Orr Valve.— Tlio automatic controlling 
clement being nut only ooliapalbJo under ex 
Missive heat, but also the valve may bo man 
uully relruscd for closing from a distant 
point Putent 3592403 1L C Willa, 330 
Grove St., Newurk, N J 

Htinulp Dbivbb.— 1Using a non-dreular 
shupeil spindle whirl) will positively retain a 
; shuft to rotate, at tho same time permit free 
1 longitudinal movement Patent 1592133. 
j H V Brewster, e/o Oil City Iron Works, 
Shreveport, La 


Prime MoTera and Their Acceaaoriee 


Motor —T>rivcn by the hydraulic medium, 
and embodying oat 111 u ting cylinders, with 
cHch of winch U associated an automatic 
distributing sleeve, which eliminate valvna 
Patent 1599225 C L Bolsset, 436 Girod 
St, Nlw Orleans, Lu 
Carhubttob.— ITsving a venturi with In¬ 
clined or tapering blndee. bringing about • 
more perfect atomisation, better oombuStion, 
ami using a minimum of fuel Patont 1601,* 


653. A. Faber, 110 W. 66th Bt, New York, 
N Y. 

Intebnal Combustion Knouts —Daring 
control means governed in such manner that 
when the engiue is running alowly little 
liquid is Introduced, while as the engine 
speeds up liquid is increased Pstent 1000,- 
574 W Goodfellow, 342 Later Ave., Oak¬ 
land, Calif. 


Railways and Their A cceoaori ca 

Metal Cbdbmtib. —Having great strength 
and resiliency, apodal reinforcing means be¬ 
ing provided for that portion of the tie just 
under the rolls Patent 1590230 H. V 
Gearon 745 Cass Bt, Chicago, 11L 

PaonccnvE Deyzue fob Railway CaoflB- 
1 nob —Whereby a train approaching the 
track crossing will automatically sound an 
alarm and close a gate, and passing the 
crossing will open the gate. Patent 1563521, 
J K. West, Detroit, Minn. 

Slack Adjuster fob Aib Brakes— By 
incorporating In tho piston and plunger of a 
brake cylinder, means fur periodical]j ad¬ 
justing the brake shoes la respect to the 
wheels. Putnut 1592909 W B I>eCamp, 
381 E. 2nd SL. ChllUcothe, Ohio 
Rail-Tie Plate*. — A machine for apply¬ 
ing tie plates to tirs, and for properly pod 
t ion Ing tho tire on thn base sud under the 
tie plater device. Pntent 1593423. R. A 
Bradley, 24 Cnnol BL, Merritton, Ontario, 
Cnnnda. 


_ Pertai ning to R ecreation ^ 

Batting 1*uactk e Cage.— For outdoor 
baseball practice, tho device is intended to 
reduce tho number of balls fouled into the 
stands and lost- Patent 1591753 F K. 
Flmigh Herald Tribune, 225 W 40th Bt, 
Now York, N Y 

Ice Hkate. —including a removable and 
reversible runner which p<twits of ready 
und effective sharpening, nnd maintaining a 
hotter condition of tho blade Pntent 109J,- 
778 J Kudus, 78*1 CuBsidy Ave., Howard, 
Pa 

Land and Watch Tor—Including a fig¬ 
ure simulating an oaremun, and having pro¬ 
pelling mechanism sirring tn give a rowing 
movement to the figure. Patent 1591740 
J L Duggan, 214 KlUaboth Ave, Kllsaboth, 
N J 

Game Apparatus— A\ Idrh affords means 
for tlio pluying of a game which embodioa in 
willbHluuced proportions the elements of 
skill nnd luck. Patent 1503421 J Blum, 
350 Co riles Ave., Pelham, N Y 

Tot —In which a spring motor la adapted 
to drive a mechanism fur causing an alter¬ 
nating upward and dowuward movement to 
u figure Patent 1594104 J T Miller, 302 
R 7th Sl, Clovis, N M 

_Pertaining to Vehicles_ 

Headlight Indicator. —An attachment 
which will reflect buck to tho driver and 
will indicate whether or not thn headlight 
lump is lighted Futcnt 1500047 A K 
Knmmritx, 482 Franklin Ave, Dnrtford, 
Conn 

Httjbautjo BTrEHiNG Appvbatub KOI 
1*Bactorb —Bo arranged that the motors of 
tlio respective treads cun be run at different 
B|meds In steering, iustuad of stopping one 
motor entirely Patent 1590226. C. L 
Bolsset, 436 Girod Bt., New Orleans, La. 

IxKJKiNa Device fob Ignition flwrroms 
-'Easily applied to the ordinary construe 
tmn of ignition switch without any changes, 
and without tools, effectually preventing np- 
erutlou by unauthorised persons. Patent 
1500081. F Lockyer, c/o Ideal Ix>ck Ufg. 
Co., P O Box 38, Salt Lake City, Utah. 

Waoon Loader.— Adapted to bo incor¬ 
porated as a unit on any form of tractor for 
CHtrylng movable arms to be nsdllated for 
lifting a load Patent 1601035. O. G 
Mnnrit, c/o Mandt Construction Equipment 
Corp, Kookuk, Iowa. 

Automobile Jack —Capable of being 
reudlly connected to the felly of a wheel for 
enuring tho wheel to b« elevated upon rota¬ 
tion Patent 1501731. J T Amiss, c/o 
Knox A Amiss, Baton Rouge, La m 

Glare Curtain—To be applied to the 
windshield of an automobile to priVent the 
glare from automobiles approaching from the 
opposite direction Patent 1691730 D B 
D Blake, 112 Richmond Are., Dayton, Ohio. 

Nontnkumatio Hwht.iwwt Tin. — In 
which the parti are capable of ready removal 
or application whereby worn parts may be 
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eoiflj nplaMd. Patent 10B1T4S. k Ow>r, 
M0 SL 183rd Bt., Naw York, N T 
Tzbb Him —Having stationary «nd re¬ 
movable flanges at the opposite rides* the 
removable flange consisting of dreanferen- 
tislly spaced radially projecting lodttng 
fingers. Patent 1691819 F Hayward, 63 
Woodhaven Ave., Ehnhuret, N Y 
Biunalino Window bob Automobxlbb.— 
For vehicles of the dosed type, by mean of 
which the usual hand sign ala, required by 
law, may be effected without opening the 
regular window Patent 1601786. J 
Bharkey, 180 Montague St, Brooklyn, N. Y. 

Drain Valve. —Which may be employed 
In the drain opening of a crank ceae, the 
oxtorior parts being protected against dam 
ago. Patent 1601856 M. A. McOne, 146 
Morris Ave^ Long Branch, N J 
Tbanmmibeion Gear.— Of few elements, 
readily thrown into pool don to produce a 
plurality of forward ■ poods and reverse 
Putent 1591784. 0 Q Beaman, c/o J 8 

Cunningham, 109 Hancock Bt, Brooklyn, 
N Y 

Trailer Holer and Coupler. —For read¬ 
ily raising and lowering the front end of the 
Lruiler and for causing a ready connection 
and dlsoonnentinn with the tractor Patent 
1501867 W Mayer, 47 Gown BL, Forest 
Hills, N Y 

Shock Absorber. —For use on automo¬ 
biles, which includes a novel form of oil 
84. ul fur the Joints between the relatively 
movable elements. Patent 1500066. F A 
Dowler, 1727 Son Antonio Ave., Alameda, 
Calif 

Direction Indicator. — In the form of a 
light hinged arm, adapted to be manipulated 
from the driver's seat, for indicating his In 
tentlon to change direction or speed. Patent 
1600648. J M and C R Quigley, 614 “S” 
Bt, Haem men to, Cullf 

Automatic Startem Control and Non- 
stall Dev ice. —For automobile engines, 
which automatically throws In the starter of 
the engine as soon as the engine tends to 
stop. Patent 1592703. J P Geroghty, 481 
Grove Bt., Jersey City, N J. 

Bearing —For bicycles, motor-eyries, cUl, 
which insures on effective lubrication of axle, 
shaft, bolt pin or otlur Journal element. 
Patent 1593474 G Berrnn, c/o Attillo 
Serruo, 88 Cumberland St, Brooklyn, N Y 
Locking Dmior ma Automopiles.— 
Having mtuns fur obstructing the movement 
uf the controlling levers, preventing the car 
being tow ml or moved under Its own power. 
Patent 1503815 A Anson, 3208 63rd SL, 
8J9, Portland, Oregon 
Si uno Eqt alike* —Which consists of a 
lover mechanism ullowiug the spring end to 
play up and down as well as laterally Pat¬ 
ent 1593007 C C Goodrich, 639 Turk Sl, 
Bud Francisco, Cullf 
Bimtbtd Globe and Its Mountino —An 
lncaudcscmt bulb coustmcted to direct the 
ruys from a headlight upou tho roadway and 
to lntcraLpt certain rnys causing objection¬ 
able glare. Potent 1594245. J G Davis, 
c/o L. L Thalbclmer, 1408 *4 Comp SL, 
Dullua, Texas. 

Compressed-Air Aittomohilk Starter.— 
Having means fur restoring the pressure of 
air in the tank immediately after c arryin g 
out a starting operation Patent 1693810 
F M VcrmiUun, Blmttack, Okla. 


_ Designs _ 

Design for a Shoe. —Patent 70216. T 
Davis, c/o Franklin, Simon Jk Ccl, 88th Bl 
and 5th Ave, New York, N Y 

Design for a Woven Fabric or BdcilaN 
Article.— Patents 70462 and 70463, The 
inventor has been granted two patents of a 
similar nature L Ulnfam, c/o Phoenix Mfg 
Co., 40 Thomas St, New York, N Y 

Design tor a Sandwich Teat. —Patents 
70478, 70479, 70480, and 7048L The In 
von tor has been granted four patents of a 
similar nature O Kopnl, c/o Rowland A 
MarceUlos, 130 5th Ave^ New York, N Y 

Desion for Hoar —Pntent 70006. J L 
MoGarity, 418 Peters Bldg, Atlanta, Os. 

Design foe a Buffer Ornament —Pat¬ 
ent 70672 Bara Myers, 27 Montgomery Bt., 
GloversvUle. N Y 

Design tor a Novelty Cat,—P stent 70,- 
07a a C Moors, 226 W. 00th BL, New 
York, N. Y 

Dwion toe a Chain on thm Lpol—T he 
Inventor has been granted two paten ts of a 
rimflar nature. Patents 70096 end 70696. 
11 Colt c/o Gotfcto ibop, New Hep* Pa. 
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Real Estate P rinciple* ft Practices, l»y Bcn*on 

Coven the actual work of the real estate bumness completely—sales, 
brokerage, management and ownership, closing <>f commits, exam 
(nation and transfer of title valuation, appraising mortgages and 
renting Invaluable to die operator 

Scientific Management Since Taylor, by Hunt 
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in recent years, its methods today and tin pussibililies of die future 
Covers the relations beiween munagi inent and workers and how 
scientific management is improving them 

My Automobile, It* Operation, Care & Repair, by Blamliard 
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point Also covers rules of llie road with spprial emphasis on 
safely 

Einstein's Theory of Relativity, by Dorn » 

While requiring little mathematical knowledge, this exposition is 
a more advanced and authorilulivi iriaimmi than dial given in the 
flood of popularized books on this xubjcM Numerous diagrams 
correlate the text 

Electrical Engineering, by Hardline 

Electrical pliynis are lure treatrd in a novel way • uginccnng 
apparatus discussed full), radio given its proper value uml the 
essentials of electrical science concisely and thoroughly laid a* 
would be ex|>crtcd from this authority 

Automobile Starting, Lighting ft Ignition Systems, hy Page 

Tins revised and enlarged edition indicates llie latest practice by 
illustniling lhe various installments on standard makes of automo¬ 
bile* Comprehensible and complete 

Automobile Encyclopedia, by Dyke 

A practical book for everyh«Mly Includes testing adjusting and 
repairing oil the several parts, clianla, rieitncal and mechanical 
Invaluable for owner, student and repairman 

Practical Mathematic*, by Hobbs*Waile Schroctrr 

1 lie essentials of the various processes, with *|kn tal emphasis on 
I hr praclieal side of the subjett Lovirx logarithms, practical 
geometry and curve plotting 

All prices postpaid 


Evolution A Creation 

By Sir Oth»T Ltxfr 

By seeking to reconcile the scientific 
and the religious or theological point* 
of view, the author shows that rlirt>e 
diverse aspects need no longer be re 
gurilnd as hostile or opposed to curb 
other Published by George H Doran 
Co 62 10 postpaid 

Evaporation 
L Webn 

Consultlmr Ebjr1mi«r 
C T Ro bl mom 

Asm Prof Chemical Enar, MIT 

A niurh needed general treatise cov 
ering llie wide range nf llie an wilh 
diagrams and illustrations of specific 
adaptuliona An invaluable reference. 
Published hy Chemical Catalog Co. 
68.70 postpaid 

Printing Ink 

Bg F RW4fa« 

Interesting historically and invaluable 
commercially tins work, wniitn by an 
authority, rovers the art in a most 
readable and understandable manner 
PuMKhed by Harper Bros. 64 20 port 
paid 

The Story of Philosophy 

Bg WOt Durant 

A meritorious “attempt to humanize 
knowledge by centering the Ptory of 
ftpecuhtfive thought around certain dom 
mating pflrsonanileR. M A happy treul 
mrm of a profound subject Published 
by Simon & Schuster 65-20 postpaid 


Transport Aviation 
Bg A. Block 

A complete survey of the various 
constituent feulurea, here and abroad 
winch jMTiajn to a unuprehcnsion of 
the devrlopmcnt and future of aviation 
along this particular line A refi reneo 
baaed on comunent notes Published 
by Simmona-Boardman Pub Co |3J0 
postpaid 

The New Natural History Vol II. 

H uj A Thomson 
Rndua Prof Nslunil Iflitory 
Al*rrdivn University 

Continues this fascinating presenia 
imn and is fully up In the standard set 
by Vol I Scientific airuracy la here 
eombinefl with adraintble lucidity 
Published by Putnam ft Sons 66-20 
postpaid 

Ilay-fever and Asthma 
Bg It At Botgsat M D 

A common renar non technical re¬ 
view of cause* and treatment reflecting 
the knowledge of our beat men Working 
in this field A utmprelirnaivn aid for 
the afflicted Publislicd by F A. Davis 
Co 62-10 postpaid 

Ship Model Book 
BgC. B Douglas 

The uulhnr a recognized authority, 
give* the delaiU n^eoaary to build a 
full rigged idiip including the sail* ami 
ngging Model makers will find this 
book invaluahle Published by Rudder 
Publishing Co |A20 postpaid 
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C lht two hands 

of a workman 


What the tw han h of all the world s workmen could not 
achieve f themselves G T Motorized Power accomplishes 
for and w th them Two hands at the electric controllers of 
an ore uni a ler scoop twelve tons out of the hold of a ship 
at one b te 

W th a mere gesture 1 the cab of a traveling crane another 
pair of han Is p cks up a 150 ton locomotive Still another 
pair of ha ds w II start three d zen gangs of drills on their 
way thr ugh in eng nc cast g while again another pair 
controls i planer with the capacity of 10 000 manually op 
crated files And so it goes 

In the many industries where G £ Motorized Power has 
been installed the capacity of the two hands of the work 
men has been multiplied—for quantity quality and low cost 
production Such results constitute the true measure of the 
value of the investment in G E Motorized Power 






OTORI ZED POWER 

fitted to every need 
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(jrace ' It is not surprising that Packard ears have 
eleven turns won international beauty contests 
abroad For their slim, graceful, fluw ing lines are so 
universally admired and frankly mutated that they 
have set an enduring style in motor car design 

But the fleet grace of Packard lines is truly appro¬ 
priate only to the car which created them For 
grace is more than a thing of external appearance 
Grace is beauty in motion 


W II O OWNS 

1 he grace of the Packard is symbolic ol the ear’s 
supreme performance its smooth, rapid accelera¬ 
tion the ease with w hich it reaches and maintains 
unsurpassed speeds the ^omfort of its luxuriously 
roomy interior 

The improved Packards, while rt taming the tradi¬ 
tional Pack a ref lines, have an added refinement 
oi beauty and a new range of performance which 
only those who drive them can fully appreciate 


PACKARD 
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len Indian summer 
days are come—and with gay companions 
you saunter over the friendly fields 
—have a Camel! 



WHEN Indian lummtf day* are 
here. And the smoky haze lies 
over the fields. When the merry 
notes of the horn, sounding after 
the coach and four, remind you 
of other d sy—hare a Csmel! 

For life is never so complete, 
so joyous as when a lighted Camel 
sends up its fragrant smoke. On 
aty street or country road, in any 
season of the year, no other ciga¬ 
rette was ever so nch and fragrant 
—so smooth and mellowy mild. 
When you become a Camel 
smoker, there’s no end to your en¬ 
joyment, for they never tire the 
taste. All Camel days are happy 
days, for they never leave a dga- 
retty after-taste. Money doesn’t 
enter into Camel enj'oyment. No 
matter how much you are able or 
willing to pay, you’ll never get 
choicer tobaccos, more superbly 
blended, than you get in Camels. 

So, this perfect autumn day as 
your trail leads over the fields or 
along the turning road—as it seems 
that no other day or place could 
be so restful, so friendly— 

Ware a Csmeit 



No other cigarette m tht world u hke Camels Camels contain the choicest Turkish and 
Domestic tobaccos* The Camel blend ts the triumph of expert blenders* Even the Camel 
cigarette paper ts the jbuff-mfjr et pacta tty in Prance Into tins one brand of cigarettes 
u concentrated the experience and skill of the tartest tobacco organisation m the world 



Our highest with , 1/ you do 
not yet know Camel qnoMty, 
is that you try them We 
invite you to compare Camels 
with assy other cigarette mode 
at any price, 

R. J. JUyaold# Tobacco 
Coaapony 

Wlntfo*Sobn, N. C 
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Where loads are loads 

and there are no roads 


G O TO the oil field* if you want to ice trucks hauling 
loads that arc loads — tons on tons of rigging, casing, 
boilers, pipe. And hauling these loads where roads have 
never existed —over gulleys, ravines, prairies without a 
trail, and even over river beds. 

Go to the Texas Panhandle —largest oil field in the 
world and scene of the great¬ 
est oil boom in the country— 
and see International Trucks 
doing the heaviest kind of 
work and making light of it. 

You will find hundreds of 
them —from the thickest 
proven territory where the 
derricks rise like orchards out 
to the farthest wildcat welL 


Somr of the Leading OU Companies Owning International Trucks 


Amend* Petrol rum Co 
Cltle* Service Oil Co 
Coffin* Oil Co 
Calomel Filling Station* 
Continental Oil Co 
F* onomy Ga* 4*. Oil Co, 
Empire Cai Cl Fuel Co. 
Greet Wtitem Oil Co. 
iHilf Retnln* Co 
Hawk rye Oil Co 
Imperial Oil Lid 
Indian Refining La 


Leader Oil Co 
Lily White Oil Co 
Magnolia Petroleum Co 
Manhattan Oil Co. 

Mariand Oil Co 
Metro Oil Corporation 
Mid •Continent Reining Co. 
Natlotul Refining Co. 
NWxar OU Co 
Prairie Pipe Line Co 
Pure Oil ripe Line Co 
Purity Oil Co 


Here and in the other oil fields—Pennsylvania, Mid- 
Continent, the Rocky Mountain Area, or California—and 
also in the refining and marketing end of the business, 
thousands of Internationals are doing the hard work for 
the most progressive companies of the industry. 

And wherever you go you will find International Trucks 

giving good service and get¬ 
ting good service as welL 
Hard service is built into 
every International by one 
of the oldest manufacturing 
organizations in the country. 
Good service is given to every 
International by the largest 
company-owned truck serv¬ 
ice organization in the world 


Red Fna Petroleum Co 
Reed Oil Co 
Rouiu Petroleum Corp 
Shafer Oil Cn 
Shell 0*1 Co 
Sinclair 1X1 Co. 
Standard OU Co. 

Tea a* Co 

Tcmhoma OU C* Ref Co 
Tidewater Oil Co. 

Watte PhllUpe Oil Co 
Whka Eagle OU Co 


International Harvester Company 


606 so Michigan Ave 


OF AMFRICA 

itNfTUtlliKATKDi 


Chicago, III 


INTERNATIONAL 


TRUCKS 


The InterwaUanml Urn* intlnJe i the Sp+iml Mivtry SynJ 7 rmth •/ I tern eng I V\ tea tiai Heavy Daly Truth ranging frem I^ /»■ ft 5 Ih iUm Malar C —that far sH reg a iremanta. mad the NcCanakh-Bearing ludnUrial Tradar 
Served hy the r arid ■ fane ii ( amganj award tmti lentee argemiaatian til tranche , la the United Stem and 17 in Canada- the farther yaa ga fram a a# the nearer yam get la mmather Write far t amhte te deecriptiea literature 
Our 111 branch hou*eo llaliimore Md (hrirnnr Wyo. Dnhith Minn. Harrtabarg, Pa. Loa Annka,CaUf Oklahoma City. OhU Roekfard, 1IL Booth Band. Ind. 

are located Hi the cltira llllllnatn Mont * hirago IIL (11 ha at Si Lou la. 111 Helena. Man I Lou lav ill e, Xy Omaha Neb. Saginaw, Mkh Bpakano, Wgdh. 

Rated here and in Hmahaminn N 1 t liirinnaii Ohio haa f litre Vtk How ton Tea. MadJaan Wla. Parherabtirg W Va. SL (teiad, Minn. SpriagSeld, DL 

addition there arc draktfl Birmingham Ala t Irtrland Ohio Kim Ira N \ Hatrhineon Ran Maakala, Minn Pa non a, Kan Bl Jaaaph. Ma. Springftald, Maaa. 

laraled ranvrniently Hmmarrh N H ( olumbia, N ( hlPgaoTrm lodtenapoUa, lad. Maaen t By, Iowa Peoria 111 NL Loal*. Me Springfield, Ma. 

front ana end af the Roaion Ma**. t nl urn baa. Ohia Krle Pa. iarhaan Mkh. Mraphh, Tenn Philadelphia. Pa. Salima, Kan BprlngfltM, OMp 

eauntry (a the Other Bkiiik \ 1 (uunril Bluff* Iowa htaneville Ind. JaefceonvUk, Ma. Milwaukee, Wla. , Phoeali Atla Halt Laflia City Utah Terre Haute, lad. 

Aberdeen S. I) Rmohhn N > Halloa Tesa* Fargo N D Jersey l Ity, N J Mlnnaanalb Mmn Pttlabnrgh Pa. San An tank, Tea. Toledo, Ohia 

All run Ohio Huffalu N 1 Durnputl Iowa Fort Dodge Iowa Kanhakee ID. Minot, N D Portland, Me Han Diego, Calif Tapafca, Kan. 

Albany N \ 1 amd-n N J Davlun Ohio Fort Wayne Ind. Manama (ity Ma. Naahetlie. Tenn. Pertlaad,Ore 8aa Franrbra, CaUf Waterloo, law* 

Amarillo Tex tedar Falla Iowa Demrr t olo Fort Worth. Teg. Kaazvllle, Tenn Newark. N J Qalncy, nL Beraaton, Pa. Watertown, S* B. 

Atlanta 6a. < rdai RaphU, Iowa !>•■ Maine*. Iowa Grand Forks, N D Llnealn, Neb. New Orleane. La. Riefcmand, lad. Shreveport, U, Wkhita, Ran, 

A ahum X Y ( harloite N ( Detroit Mkh. Grand Rapida, Mkh. Lit (It Rock, Ark. New York, N Y Richmond, Va. Steam Hlr, Iowa WIBiamgp act. Fa 

Aurora JIL 1 hallanooga. Tenn Dubuque Iowa Green Bay. Wia. Leag letend City, N Y Og d en a h a rg, N Y It a ch a e ter, N Y Steam FaJte, fl. D. Wl inn tflnn 
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Ten gECSEF" Equipped Washing 
Machines for a 2,000 Room Hotel 


I N the modern skyscraper hotel housing 
thousands of guests, hidden conveniences 
play an equally important part with visual 
comforts and luxuries. Over eight years ago, 
the ten washing machines shown above were 
installed in one of New York’s leading hotels. 
They are still taking care of the entire wash¬ 
ing of 2,000 rooms without a hitch. 


SBCSD** marked Ball Bearings used on the 
driving mechanism, go a long way toward 
keeping these machines on the job day after 
day. They require infrequent attention and 
arc fully protected against water. Unusual 
applications as well as conventional have 
proved fiSCSE** marked Ball Bearings first 
choice in numerous industries the world over. 


fflCSEF INDUSTRIES, 1NCORPORATLD 

165 Broadway, New York City 


1AM 
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For Your Car- 
Certified Material 
and Design 

Those black pencil like sticks of carbon 
that the man uses to fix the street light . 

They are the electrodes which produce the 
hot white light of the arc lamp Massive 
electrodes bigger than a man produce the 
fierce heat that makes liquid steel in Timken 
electric furnaces Flectnc steel is purest In 
total output of electric steelTimken ranks first 

This great supply of fine steel goes into 
Timken Bearings for all types of machinery, 
including 91% of all makes of motor vehicles 
in America These Timken equipped cars 
and trucks give you the supremely durable 
material which Timken has developed from 
universal experience with 160 000 OOOTimken 
Tapered Roller Bearings As soon as you know, 
then, that a car or truck is Timken-equipped 
throughout you can be sure that you have the 
best steel to carry the load in transmissions, 
differentials pinion and worm drives, rear 
wheels front wheels steering pivots and fans 

Likewise vital matters of design also are 
certified for you by Timken Bearings The 
Timken Taper idea and Timken PQUTiyELY 
AULNFD ROLLS scientifically ward off the 
wear of friction, shock speed torque, and 
side thrust without complication or excess 
bulk Therefore Timkens preserve strength 
and quiet to the utmost, while holding down 
first cost, operation expense, and maintenance 

THF TIMKFN ROLLFR BEARING CO 
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KH;il I’Y-SECOND YEAR 


ANNOUNCEMENT 


B eginning with next month's issue, 

the Srientihc American will in¬ 
clude a department devoted to mrduine 
It will be a regular monthly page like 
those we have published on astronomy 
during the last 26 years It will be 
prepared by Dr. Morns Fislibein, Editor 
of the famrd Journal of the American 
Medical Absouafion and of the popular 
journal Hygeia For a long time wc 
have wanted something of this sort— 
straightforward, non technical, authen¬ 
tic To get it was another question 
More and more the magazines—and 
even the newspapers—are full of mutli¬ 
beral ded medical discoveries—cures for 
cancer, tuberculosis, what not One and 
all, we have long refused absolutely to 
publish these, for loo often they give 
false hope to real sufferers and thus 
cause added anguish. 

Dr Fislibein, it u hoped, will not 
only write about medicine and surgery, 
but he may attempt to assess the sig 
mficance of some of the (urrent cure*, 
thus providing the hopeful patient with 
that which the usual announcement sel¬ 
dom provides him—a really conserva¬ 
tive basis on which to judge them. 

Our readers are honored by Dr. Fish- 
hem's consent thus to serve them. 


"AIRGRICULTURE** 

A RMY Air Headquarters in Hawaii 
■ report cooperation with the Ha¬ 
waiian Board of Agriculture and For¬ 
estry in sowing tree seeds by airplane 
on forest reserve lands which had been 
devastated by fire Two amphibian 
planes, working in an area of four 
square miles, distributed a total of 24 
bags of seeds. It is estimated that in an 
hour and a half flying time two men 
accomplished as much as two men 
working on the ground could have done 
in ten years. 


COSTLY 


T HE Scientific American moved out 
of the highest building in the world 
—the 57-alory Woolworth Building - 
lust in tune, for Detroit is planning a 
higher one-—the Book Building. It is 
to be eighty stories high I Thus, New 
York loses the lead in skyscrapers. 
Well, what of it! For a period of 
yean, skyscrapers were a great adver¬ 
tisement Then they became too com¬ 
monplace to thrill a blas£ world Mbre- 
over, 900-foot building* arc not the 
most profitable, any more than 900 foot 
steamers are. In both cases, it is the 
largest that attracts the most notice but 
the medium sired that attracts the most 
money. Let Detroit have her fun and 
her thrill Sour grapes? Perhaps a 
trifle, hot ours are crocodile tears. New 
Yolk is planning a building still higher! 


In This Issue 

The JVary's New Cruiser 

When iho world's diplomats convened at Washington two 
years ago they laid down condition* which virtually foned the 
great powers into building a standardized cruiser A well 
known na\al expert now says that these cruiser* are the 
“unwanted offspring of a diplomatic compromise ” On page 
327 the same expert says other things too, equally poignant. 

Making Atoms Confess 

When a lawyer wants to reveal the inmost thought* of the 
witness he endeavors to get him excited .So with the phy*iu*t 
when be gets an atom “excited,” it tells all sorts of thing* cm 
itself Inis month, commencing on page 330, Prof K 1 
Compton, noted physicist, explains some of the atom's inner 
workings under excitation. 

Which One is Right? 

In the July issue a noted anthropologist, Dr. Ales Hrdlicks, 
virtually denied that man had been Tong in America Thu* 
month another scientist, Harold J. Cook, lakes strong issue 
with him, claiming that there is evidence that man has been 
in America for hundreds of thousands of years. Read pages 
334 to 336. 

How Much Dust In the Air? 

Now that man has learned to fly he finds a need to know just 
how many dust particles a given volume of air contains. 
Some remarkably interesting work has been and is being 
done along this line See page 34ft, 

MORE THAN 200 PICTURES 

Complete table of content* will be found on page 400. 


For Next Month 

The Smallest Lamp In the World 

Not the tiniest electric bulb, but the luminous bacteria whirh 
appear on fish or meat and in other unusual places—these are 
much the smallest lamps in the world. They are intensely 
interesting For one thing their overall efficiency is about 100 
percent, while that of an electric lamp, only 3 percent 1 In 
the December issue Prof E. Newton Harvey will tell of them. 

The Remarkable New Cathode-Ray Tube 

Dr, William D Coolidge, noted Asm slant Director of the re¬ 
search laboratories of the General Eltsine Company, recently 
announced a cathode ray tube far more powerful than any 
previously known Its significance is likely to prove immense. 
Next month, some of its striking effects will he described. 


Physics of the Golf Balt 

In the August issue llr Sheldon explained some of the *hort 
comings of the golf ball We knew when this article was 
published that it would arouse controlcr^y among golf enthu¬ 
siasts It has! In the next issue a golf expert will answer 
some of the questions which the previous author raised 

Other articles on The American To> Industry, The Chimes of 
Catalina Island, The Scientific Reduction of Garbage, A Held 
of Unique Hybrids;* Snow Crystal Marvels, Rabbit Skins in 
the Manufacture of Furs, Out of llie Inkwell, Manners and 
Customs of Anuent Egyptians; Astronomy, Radio. 

MORE THAN 200 PICTURES 
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There is one best way to keep m touch with 
the l ead e r s hi the world's progress—by con- 
nsteatly reading the Scientific American* 


$4*00 brings the Scientific American 
to you for one whole year. 


IKANsMI r\T10N 

"W^IIEN ihi I)i Micthe, an- 

™ noumed llmt In had successfully 
transmuted mercury into gold he may 
be said to havi Marled something" 
tor, rver sun e, numerous *c lentists 
have duplicated or juiralldrd his at 
tempts with varying degrees ot success 
or failure Every lime a scientist has 
annouiH ed that traiibinutation m his 
own hands has proved a Mine**, another 
scientist ha* announced just a* vigor¬ 
ously that in hts hands it was a failure. 

The Scientific Amem an tests, con¬ 
ducted by our Corresponding Editor, 
Prof H H Sheldon resulted in a dem¬ 
onstration that transmutation could not 
be effected by the method* employed 
Now comes a British scientist. Dr Milan 
W. Garrett of Oxford University, and 
tries the same experiment, duplicating 
the methods of Micthc Result; failure 
— no transmutation 

Every time an announcement of this 
sort is made wc feel a little more cer¬ 
tain that Profetbor Sheldon was right. 


HISTORY 

O RGANIZATION of history as a 
science on a world wide scale has 
begun with the announcement of the 
American Historical Association that a 
permanent international committee has 
been formed. A congress of scholars 
specializing in the historical sciences 
will meet in Oslo in 1928. 

The organizers of the movement be¬ 
lieve the new movement will free his¬ 
torical scholarship from the national 
prejudices and inhibitions of boundary 
lines, and that the friendly cooperation 
of scholars from all countries will react 
favorably on all intellectuals in all 
countries and through them on politi¬ 
cians and the people 

If we accept the simple definition, 
“science is classified knowledge," why 
should not history be an exact science? 
Too long has history been a matter of 
literature and imaginative Iitrralure, 
at that If only the nations can agree 
on the facts we will have gone a long 
way to making war unlikely 


SORRY 

l^EW indeed of us enjoy having our 
* namr misquoted If our name is 
John Brown and someone addresses us 
as “Jumes Browne” we fell irritated If 
the newspaper spells our name wrong 
we feel we have legitimate grounds to 
commit murdir 

We have just discoveied that we mis¬ 
quoted the name of Roy ^aldo Miner, 
author of “A Tup to the Bottom of the 
Sea,” publish* d in our August issue 
His name is not “Ralph” Waldo Miner 
as we printed it We hasten to make 
amends. We are sorry. 
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OIL TIGHT 
LESS FRICTION 
LASTS LONGER 
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Right down 
the line - - - 


install these vacuum-circulation 


bearings for new economies 


Jones-Willamette Bearings, due to their exclusive 
vacuum-circulation construction, can bnng sub¬ 
stantial and frequently striking economies into 
every shew by practically doing away with the 
three fundamental forms of waste, (1) preventable 
power losses, (2) oil losses, and (3) time losses due 
to shutdowns as a result of bearing trouble. 

Jones-Willamette vacuum-circulation bearings are 
so constructed that they stop oil losses completely 
New users of these bearings are surprised to find 
that oil consumption drops to a fraction of the 
amount previously needed at the same bearing 
points Elimination of oil leakage also ends dam¬ 
age to products, prevents oil-soaked floors, and 
protects electrical windings The perfect oil circu¬ 


lation within Jones-Willamette bearings cuts power 
losses to an absolute minimum, for there is no foe 
to friction as effective as a film of good lubricant 
applied at points of greatest load 

And do not forget the losses due to wear, cutting 
and failure of bearings, combined with the even 
greater direct and indirect cost of shut downs 
Jones-Willamette Bearings are giving industry a 
new conception of bearing reliability and long, 
trouble-free wear 

An installation of Jonea-Wiliam*tta vacuum-circulation 
bearings, operating under your particular plant con¬ 
ditions, will prove their worth more convincingly than 
anything that can be aaid about them We ahall be glad 
to take up with you the matter of such an installation 
Write for full information 


Willamette Iron & Steel Works, Portland, Oregon 

ISonadniwt Bulkttng, San Prucbca L. C. Smith Bu il d ing, Seattle 


(Jones) o 

Willamette 


VACUUM CIRCULATION 

Bearings 






T HE sponsors of Navy Day have sought to establish at 
least one day in each year when the people of the 
country will turn their thoughts in a special way to the 
mission, needs and activities of our first line of defense 
The United Stales Navy of 1920 is not externally the 
infant Navy which challenged and successfully defeated 
the Barbary corsairs nearly a century and a half ago. Yet 
the same courage, fortitude 
and indomitable will so char¬ 
acteristic of our earliest sea 
commanders has wrought a 
wonderful transformation in 
the last one hundred and fifty 
years Proceeding slowly for 
a lime our small fleet of sail¬ 
ing vessels, manned by dar 
ing pioneers with improvised 
armament, has evolvid into 
the majestic Beet of today In 
177S Jeremiah O’Brien and 
his followers fought one of 
our first sea battles with a 
main armament (onsinting of 
pitchforks and farming lmplo 
ments It is a far cry from 
the crude method of warfare 
to the great aircraft carriers 
and battleships that today con 
stitutc the backbone of our 
Navy 

Slowly, painfully for a 
time, our Navy worked out its 
destiny There were no hasty 
and irretrievable steps The 
Navy’s leaders have ever been 
men with broad vision keejung abreast of changing con 
ditions, following the signs of the times, foretasting the 
future, their judgment tempered by the lessons of the past 
There have been no cataclysmic changes in the country’s 
seapower Our Navy after years of experimentation grew 
out of sail into steam, from the vulnerable side wheeler 
it proceeded to the protected screw profiler, wooden 
ships became ironclads until exhaustive tests conclusively 
demonstrated the all slrcl vessels of today In the elec 
trical era through which we are now passing our Navy 
has been the pioneer m the eleiirit drive, the cast iron 


rendered to the steel rifled guns wilh cylindrical shells 
weighing nearly a Ion and carrying a large churge of high 
explosive for many miles, the signal flag and m nuphore 
are now assisted by the farreaihing radio, to the ship 
of the wa bait, been added its allies, tin vessel of the 
air and the hidden (raft of the drip In 1770 our Navy 
proceeded on the surfute at i h \en knots loday it almost 
equals that speed under 
neath the waters, triples it on 
the surface and multiplies it 
many limes m the sky above 
In its progress the Navy 
personnel has played an im¬ 
portant role And the i ountry 
at large has licnchud by the 
pioneering spirit of tin Navy 
man —m n nlifitally, mdusiri 
ally and (oinmerc tally By 
fostering, encouraging, and 
assisting mariufm Hirers our 
Navy’s exjM riinrntal work ill 
radio alone has t ontnbuted 
gnally to the welfare of the 
Amernun people The edu 
rational advantages of this 
development can hardly be 
overestimated 

< easetesN progress, unflag¬ 
ging determination have been 
the keynote of the Navy’s at 
tilude Ships changed with 
the years but the resolute 
spirits of Jones, Dreatur and 
Bainbndge have Iieen perpet 
uated in their followers The 
nation will be glad to know that the progressive spirit 
is still dominant in the personnel of its first line of de¬ 
fend and will agree with President Coolidge when he 
said 

“Our American Navy has always been much more than 
an arm of wartime defence All the money that has ever 
been spent on the Naw has I>ecn returned to the com 
inunity *w\cral tunes over in direet stimulus to industrial 
development We may be very sure t ha I m the future as 
in the past, the Nnw’s services to industry and the arts 
of peace and science will (ontmiie mmpletely to justify 





guns firing round shot a few hundred yards have sur its maintenance in the highest efficiency" 
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British Treaty cruiser, Suffolk. Speed* 34 knots. The standard displacement as set by the Washington Treaty la 10,000 tons but this does not Include any 
fori or reser v e feed-water, which will add another 1,500 Ions This will bring all Treaty cruisers up to 11,500 Iona 
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Italian Treaty cruiser, Trento, Standard displacement, 10,000 Iona; full load, 11,500 Iona; length over all, 624 feet; beam, 67^ feed mean draft, 19 fed. 
Gunai eight 50-cailher, right-inch; twelve foue-lneh anil-alrrraft Right 21-Inch torpedo lubes In twin mountings. Speed, 55 knots 



French Treaty cruiser, TomrriUe Standard displacement, 10,000 tons. Length over all, 650 feeti beam, 63 feet| draft, 20 feet. Gunai eight eight-inch| 
right 2.9-lneh anti-aircraft; eight thrre-pounder anil-elrerafi. Six 21.74nch torpedo tabes In two triple mountings. Speed, 54 knots 
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UNITED STATES I’RE TREATY ( HI 1SFR “OMAHA” 


Displacement as completed, 9000 tons Speed, 14 knots The Treaty cruisers will be 10000 tons displacement, tilth a \pi-il of II knots 


The Treaty Cruiser—Is It Worth While? 

High Speed and Heavy Battery Offset By Poor Protection 

By Honor C Itywaior 


"IHE standardized cruiser which the Wash¬ 
ington Naval Treaty has brought into 
being is a ship nominally of 10,000 
tons, but displacing at least 11,500 tons 
with fuel and feedwater on board, 
having a speed not less than 33 knots, and a main 
battery of eight-inch guns. Vessels of this type are 
now under construction for all the major navies of 
the world. The British program comprises 16 such 
ships, the United States proposes to build eight; 
Japan has four on the stocks, France, three, and 
Italy, two. Twenty two cruisers of the treaty type 
arc actually under construction, and many more will 
be laid down in the next few years, if current build¬ 
ing plans mature Hiese figures seem to suggest 
that the type is favored by international naval opin¬ 
ion, The facts, however, point to the contrary The 
treaty cruiser is being developed, not because of its 
inherent qualities as a fighting ship, but because cir 
cum stances have made it the recognised standard of 
cruiser power which no leading navy ran ignore 
Practical naval students are alive to its defects, 
hence the nicknames of “suicide ships” and “tin- 
clads” which have been applied by some critics in 
England to the cruisers now being built there. Hie 
treaty cruiser is, in fact, the unwanted offspring of a 
diplomatic compromise. Certain American writers 
declare that British opposition at the Washington 
Conference to the scrapping of the “Raleigh” class 
cruisers, of 9,750 tons, resulted in the permissible 
displacement of future cruisers being raised to 10,000 
tons, which was far above the average displacement 
of cruising ships then in existence. Moreover, since 
the “Raleighs” were armed with 7% inch guns, the 
maximum gun caliber of future cruisers was fixed at 
eight inches. This story has never been confirmed, 
hut it does offer a plausible explanation as to the 
strange action of the Conference In adopting such 
generous limits of tonnage and gun-power for future 
cruisers. It is, in any event, a singular fact that an 
international conference, convened for the purpose 
of limiting naval armament in every way possible, 
should have promoted the building of ships that are 


larger, more powerful and more expensive than the 
vessel* nf iheir type which were previously afloat 
The British “Raleighs,” having lieen designed for 
the special servue of hunting German ruuk rs, wen 
provided with a ballery of unusual strength to enahli 
them to deal swiftly and decisively with such 
enemies, and thi v were further endowed with a 
great radius of action Hence tin ir nlatively large 
displacement However, of the 18 new British 
cruisers that were laid down subsequent to the 
“Raleighs,” three were of 7,100 tons, and all the 
others of 4,190 to 4,700 tons Contemporary Jay¬ 
nes© cruisers ranged from 3,500 to 5,<>00 tons 
Hence the average displacement of cruisers in the 
pre Conference period was not above 0,000 tons 
In deudmg to increase this average by 1,000 tons, 
the Conference experts can hardly have foreseen the 
consequences of their art The maximum tonnage 
limit has inevitably become, in prncticc, the mini 
mum, for as soon as one power started to build 
10,000-ton cruisers, the otht r powers were com¬ 
pelled, in self defense, to follow suit As a result, 
scores of slops that would ordinanl) have remained 
effective for years to come, have l>een prematurely 
rendered obsolete, while the cost of cruiser lonslruc- 
Uon has risen by at least 33 percent Nor is this all 

Treaty Cruiser Not Adequately Armored 
Previous to the Conference lh«re were only 25 
cruisers being built, ten of these being American, 
nine Japanese and six British—the latter represent 
ing the residue of war-time programs. Sinre (he 
Conference, however, no fewer than 19 new cruisers 
have been laid down and authorized Of these, 15 
are British, 12, Japanese; nine, French, eight, 
American, and five, Italian In the fare of thew 
figures fit is impossible to deny that the Washington 
Treaty has tended to swell the volume of mw cruiser 
construction instead of diminishing it Since 36 of 
the 49 post-Treaty ships are of the 10,000-ton dass, 
it is evident that this class will predominate 
The “standard” displacement specified in the 
Treaty is misleading, in that it does not include any 


fuel or rpwnp feed-water, two item** which together 
may uicount for 1,500 ton-. Heme the true weight 
of a Treaty cruiser as ready for sea is likely to be 
11,500 Ions, a figure approaching the displacement 
of many a pre dreadnought battleship Hut, whereas, 
the old mixed cahtar battleship carried a large 
amount of defensive armor, the Treaty iruiser is 
signally deficient m this very important attribute of 
protection Admiral von Tirpil/ who inspired the 
design of the German tattle < misers present at Jut¬ 
land, used to sav that the first requirement of a war¬ 
ship was that it should remain afloat and keep its 
fighting equipment intaet to the lust moment This 
principle win* certainly embodied in all the German 
ships built during hm administration Sueh units an 
the (toeben, the Seydhlz and the Derfllmger came 
within mensurrnble distance of the ideal of un«ink- 
ability In the British battlecruisers, on the other 
band, hull proteitinn bud been sai nficed to speed 
and gun power No impartial student of the Battle 
of Jutland <an doubt which of the rival theories vin¬ 
dicated itself in that engagement 

In the case of the Treaty cruiser, the naval de¬ 
signer is up against a baffling problem He is asked, 
first of alt, to provide for a speed of at least 33 
knots, which entails great length and the installation 
of a very high powered steam plant He must 
further allow for a battery of not less than eight 
eight inch, 20 ton guns, besides an adrquate number 
of anti am raft pieces and torp« do tubes Space and 
weight mubt also be reserved for a large fuel supply, 
and for the accommodation of some 800 officers and 
men Even if the attual displacement of the ship 
1 m taken ns 11,500 tons, it follows that, after all 
these requirements have been met, a vrry slender 
margin will be left for protective devices Even a 
partial walcrhnr belt of armor thick enough to resist 
shot of medium caliber will be out of the question 
The ideal protection for stuh a ship would ta a 
vaulted deck completely endowing ull the interior 
spaces and having a thickness of four imhcs over 
siuh vital parts as uunhiner\ and muga/ine spaces 
but the weight would, of <ourse, be prohibitive 





828 


SCIENTIFIC AMERICAN 


Novnan, 1926 



SPANISH PHFTRFATY CRUtSFR “PR1NCIPF AIFONSO* 

A on al dtspl u mrt 7 850 tons full l a l tJHX) / ni S/r d JJ hit* Armor 1% to thrt inch on udcs one to l^tnch on decks 


Probably (be best that i in be done is to work in thin 
hnnsonlil plating on the waterline amidships, asso 
ciuted with li n ht sUlI desks over the magazines 
billers and tngims but even at its strongest point 
this dclenn would l>e (Hnetrul le by the six inch gun 
at medium mn n e and by the ei n liLinth ^un up to 
extreme f ghling distance Itwculd htwivcr mi*vc 
th< purpi sc of diM:(ura r ing tli« um of the laige 
rapinlv high e\pl isivi shill 

Hie Trcaly cruiser would shll hnvt insufficient pro 
ti t li) l i \( n if Ihr shij s it bud to m< 1 1 m bailie wi re 
armed with hx inch guns But it must Le \ n pared 
to encounter advi rsirus which are arnii d like llw If 
with the ciglil iwh gun a weapon disc haigmg 200 
pound shells with a veloi ity of 1000 foot seconds 
ar d a muzzle energy ulmt si thrice dial of the six 
inch picti It has an effithvc ring! if at leust 
If 000 yards The latent FUwick eight inih 50 
caliber model is credited with a firing rati if five 
rounds a mmuti but in sinss i f at lion four rounds 
a minute jier gun fiom twin me unted guns probably 
represents the highest rate attunal l< A lrcaly 
cruiser should thu*. It able to dischirge 12 ei^hl 
ini h shells a minute making a total weight of 8 120 
pounds 

The artillery power of these ships is inched ex 
iremely formidulh, a fact that brings into sharper 
contrast thur shot trainings in the matter of protec 
tion The ivcngc lattkship th>ugh presenting a 
big target, is abb to endure a greet deal of bam 


menug without bung placed hors de combat, because 
her vital parts are behind stout armor and pro 
jeciiles that hit her in other plaees would Ik unlikely 
to inflict fat'd injury But the Trraty cruiser is m 
i very different category 

Diagrams of the french Duquesnc a typical ship 
if this class show that nun. thin four fifths of the 
Utal It n r lh of hull is it wtkd with magazines and 
machinery Then fore a projectile sinking the hull 
anywhere save al the bow nr stun would be liable 
t > cause severe anil possibly fatal injury Thp 
Duquesnc herself is leporlid as having Iinch 
armor on the sides and the same thieknis^ on the 
gun turrets It is doul tful whether ibis plainly 
would Ik* proof against the splinters of an eight inch 
shell, it is utterly useless as protection against direct 
hits tvm from sinull« diler guns 

Vulnerability to Torpedo Attacks 

As for the undtiwilu protection of Treaty cruis 
ers the opinion of Sir ( eorge Thurston, a well 
known British designu nny he quoted Anting last 
yiar in Brassiys Nuvnl Annuul he said The 
lute nor of such a crui^r is so fully occupied by 
lulus, machinery and magazines that it is not 
humanly possible to provide by bulkheads water 
li r hl compartments or other methods of underwater 
piolietion immunity fnm torpedo or mint attack 
Iherefore while in the interest of ordinaly safely it 
is advisable to keep the \litis as far away as possible 


fiom the sides and to subdivide to the fullest 
possible extent, it must be recognized that the ex 
plosion of a lirge mine or of a torpedo with a 
jiweiful warhead would, in the majority of cases, 
utterly wreck and destroy the vessel ” 

F vi ry ship of war is exposed to the risk of destruc 
tion hut hitherto it has always been the practice, in 
vessels of major tonnage to minimize this risk by 
allotting a substantial percentage of the total dis 
plxtt ment to protective devices Hus policy is a 
wise one from every point of view A fighting ship 
tliat cannot survive a reasonable share of punish 
mint is not worth her cost It is difficult to escape 
the conclusion that the design of the 1 reaty cruiser 
is fundamentally wrung Ihesr ships are simply 
speed niaihuies vulnerable to a degree unprece 
dented, and with the lictical advantage of powerful 
armament ueulialized by inability to resist a single 
well placed salvo Yet each will cost from 12,500 
000 to 15 000 000 dollars, and—what is of infinitely 
gtealer moment—the lives of 800 men will be in 
volved m the fate of the vessel 

The Treaty cruiser is, in effect, a hybrid type, 
brought into existence under abnormal circumstances 
Here, surely, is one sec lion of the Naval Treaty that 
stands in uigenl need of revision It should be one 
of the aims of the next disarmament conference to 
limit the displaiement of future noncapital ships to 
~ 000 tons or less and their armament to six inch 
guns 



BRITISH PRFTRFATV CRLISFR ENTERPRISE" 

format di\platt nmt 7 tOO tons full load 8 800 tons Length over all, 570 feet Speed, 35 knots Side armor to three utek , decks one-inch 
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A DEMONSTRATION MODEL OF THE PARACIIUTF 

Thu illustration serves to depict the relationship between the parachute and the air* 
plane which U supports, particularly as to the fastening between them 


THE PARACHUTE OPENING IN MID AIR 
Dropping at an estimated rate of 38 feet per second, the airplane was brought to earth 
safely by meant of the parachute shown in the act of opening 


<#> 
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JUST AFTFR A SUCCESSFUL LANDINC 

Although the umirjr-rarruifff m ns stud to be slightly damaged in the initial test, all 
concerned expressed theu hopes for the ultimate success of the device 


THE PLANE, THE PARACHUTE AND THF PILOT 
TAij photograph shows the parachute piled on the fuselage after what u said to be the 
first successful landing of a plane hy means uf a parachute 


Parachute Carries Airplane to Earth 


The first landing of a plane, supported by a parachute, ever made in the 
United States, was reported recently The pilot, R Carl Oelwi of the San 
Diego Naval Air Station shut off his motor at 2,500 feet altitude but, it 
Is said, made no attempt at gliding The plane landed in one minute and 
six seconds after falling at an average speed of 38 feel per second. The 
descent appeared rapid at first, but whs checked as the parachute opened 
The plane then swung from side to side, but as it approached the earth 
its descent became steadier The plane and parachute settled to earth in 
a slight hollow, suffering some damage to the landing gear The final 
speed at which the plane landed was estimated to be considerably less than 
the average speed. The application of the parachute to the support of the 
entire plane is the joint indention of Harry B Doucett, Chief Aviation 
Machinist’s Mate at the San Diego Naval Air Station and of H R Russell, 
maker of the so-called Russell pararhute Lieutenant P D Donnelly, also 
of the San Diego Air Station, predicted that the tests would lead to the 
design of aircraft in which the passenger compartment would be detach¬ 
able, so that in the cxenl of serious accident in the air, the pilot would be 
able to deliver the whole compartment safely to earth In the experiment 
described, plane, pilot and equipment weighed about 1,800 pounds The 


parachute weighed about sixty pounds and was SI feet in diameter The 
plane used in lilt lent was spee tally rebuilt to strengthen the midship section 
of the fuselage which would receive the greatest strain as the parachute 
opened The parachute was install*d m such a manner in the fuselage 
that it could readily be disengaged h> the pilot It was designed to be 
carrud bade by the wind, then opened and swung upward by tin uir pres¬ 
sure until it occupied the position shown m the photograph of (lie model 
A special < radio nf steel and aluminum wu« built into hwivy unlcr wing 
struts The size of the pararhute was determim d from previous expen 
rnee, to gi\e a landing speed of not more than tw< nty fret per second 
As an extra precaution the landing gear w is strengthened to withstand an 
unexpectedly severe landing shock The experiment is undoubtedly mLer 
esting, hut it cannot he said to be conclusive In ihe most dangerous aerial 
difficulties, sueh as when the plane stalls a short distance from the ground 
and goes into a spin, there would lie no Lime to ust the parachute At 
greater altitude* it is much simpler for thr pilot and crew to jump in 
individual parachutes But for commercial craft turning several pavnen 
gers urnenwd in paruchutc jumping the development is not without interest 
Wo may expect to hear more of this deviie in the future 
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The Excited States of Atoms 



ANY of ui who count ourselves still 
)<»ung remember ihc definition in our 
text hooks of chemistry, “Atoms are 
the indivisible constituents of matter n 
It ia said that u >oung student, who had 
boldly suggested a possible subdivision of atoms to 
i xplam some phenomenon and wu^ sharply remind 
ed by Lord Kelvin that the \rrv word atom is the 
Creek for indivisible, nplud, ‘There you see the 
disadvantage of knowing Greek n 

We now know that c\< ry atom is a complex struc 
ture, consisting of u positive electrical charge of 
known amount and a definite number of negatively 



By Karl T. Compton 

Profmsor of Fhyma's, ITmceton University 

is disturbed in various ways. Only a few of tho 
simpler and more striking effects of such disturbance 
can be discussed id this brief space. 

Most fruitful of all methods of studying atoms 
has been the examination of the light which they 
emit under various stimuli, together with the con 
vi r*o study of the kind* of light which they tan 
absorb under various conditions 

Light passing through a slit may be brought to 
a focus by a lens, ho as to < usl an image of the slit on 
a Htreen If a transparent prism is interposed, the 
light ravs are bent, different colors or wavelengths 
of light being bent differently, so that there are os 

FIGURE 3 

Below* Grotrimn diagram of 
energy Motet of mercury 
■ ■ ■ — Diagonal (met snow transu 

I IH twn* between states which 

■ 1 — 1 1 w prodace prominent line* in 

* * mercury spectrum Letter « y, 

g, b, et cetera, indicate color , 
numbern indicate wavelength* 


sliow that light is emitted or absorbed by the atom 
only as it changes its internal structure from some 
one of these states to another. This can be illus¬ 
trated by the so-called “Grotrian” diagram of hydro 
gen. Figure 2. 

The heavy horisontal dashes represent the possible 
states of a hydrogen atom and the verticil position, 
or level, is proportional to the energy contained by 
the atom in these states The state of least energy, 
which we can take aft the aero energy state, is the 
“normal” state of the atom, that is, the state in 
which all hydrogen atoms are found unless some 
source of energy is acting to increase their energy 
to that of the other states, which are called the 
* excited* 9 states. The differences betwe en these 
states are known to be due to differences in the 
arrangement of the elertrons which exist outside the 
nucleus, probably in the shape and slse of their 
elliptical orbits In a hydrogen atom there is only 
one electron, so that each of these states corresponds 
to some one of the possible orbits of this electron 




charged electrons arranged around the positive 
charge, and probably moving in orbits like planets 
around a sun 

Another old and rather deeply rooted idea is that 
an atom u an entity, possessing always the same 
definite specific properties. This concept, like that 
of the indivisible atom, has had to be discarded 
We now kriow that every atom is capable of existing 
in an infinitely infinite variety of states which may 
differ markedly in chemical and physical properties. 

A well estahliAhed method of investigating any 
object is to stir it up and then see what happens 
In dealing with atoms, which cannot be seen, this 
is the only available method of examination All 
our knowledge about atoms has come through the 
finding of a consistent line of interpretation of what 
happens when mailer (a complex structure of atoms) 
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Grot nan diagram of the energy states of hydrogen 


FIGURE 1 

Asovl (a) Diagram of spec 
tram of hydrogen thou nig 
tene i of line* 1 ,2,3, el cetera, 
in ultraviolet , series 4, % 6, cl 
cetera , in the visible and near 
ultraviolet , and aeries 7, S, V 
rt cetera, in infrared Th* 
distances from the It ft are 
proportional to light vibration 
frequencies Figure I (b) 
Fortion of the spectrum of 
iron The numbers are wave 
length* in unit* of OJOOUOOOOI 
centimeter The extreme left 
end of the spectrum lit s in 
the violet end of visible region 


many separate images of the slit cast on thr screen 
as there are different colors of light in the source 
If all wavelengths are present, os m light from an 
incandescent solid, these images merge into one an¬ 
other, side by side, und the result is the familiar 
continuous or rainbow Hpeilruin. But if the source 
of light is a luminous gas, then only light of certain 
definite wavelengths is found to be present and there 
is a corresponding net of images of the slit, each 
in its own color and in a position on the screen 
which depends upon its wavelength. This set of 
colored images is the “spectrum* 9 of the gaa. If the 
sirceri is a photographic plate, the arrangement de¬ 
scribed above is a spectrograph—capable of giving 
a permanent photographic record of the spectrum 
The spectrum of a gas is an extraordinarily def¬ 
inite thing, absolutely characteristic of each partic¬ 
ular gas Some spettra are very simple, others are 
very complicated. Figure 1 (a) shows the simplest 
spectrum, that of hydrogen, and shows that the spec 
truin which the eye can see is only a small part of 
the entire spectrum which can be investigated photo- 
grHphnallv, or by other methods. Figure 1 (b) 
shows a small section of one of the moat complex 
spectra, that of iron vapor 

The remarkable definiteness of the spectrum of 
each kind of atom at once suggests something very 
definite in the structure or behavior of the atom 
These “somethings 99 are the “states” of the atom, 
and experiments of the sort to be described later 
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In the normal slate this orbit is very small, the 
electron remaining always close to the nucleus (about 
one hundred millionth of a centimeter from it). 

The states of larger energy correspond to larger 
orbits, and the increased energy is due to the work 
done in pulling the electron to a greater distance 
from the attracting nucleus. The dotted line at the 
lop is the state in which the orbit is so large that 
the electron flies away and is lost to the atom The 
most striking feature of the atom is the existence 
of these discrete states or orbits, instead of all varie¬ 
ties of orbits as are posNible in gravitational mo¬ 
tions. 

Every change of an atom from a state of higher 
to a ntute of lower energy is accompanied by the 
emission of light whose vibration frequency (the 
reciprocal of the wavelength) » directly propor¬ 
tional to the difference in energy of the two states 
Thus, if W t and IF, are the energies of the two 
slates the change from state 2 to state 1 gives rise 
to the emission of light of frequency v given by 
W; — IF, — Av where h is known as Planck’s 
constant. Thus we see that in changing its state, 
an atom radiates in the form of light the energy 
which it loses in the change. If it changes from a 
low to a higher energy state, the corresponding 
amount of light energy of the right frequency must 
( be absorbed from the agency which causes the 
change. 

With this explanation, it may be seen to be poa* 
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FIGURE 4 FIGURE 5 


sible to unravel a coin plica ted npcclrum so at* lo 
find oul just what energy static must be assumed to 
exist in the atom in order to ac< ount for the observed 
spectrum For instance, the spectral lines marked 
1 F 2, 3, 4—in Figure 1 (a) are due to transitions 
between energy states as indicated by the correspond 
ingly numbered diagonal lines in Figure 2 The 
notation S, P, D, F, et cetera, has a Higmficance 
which is most simply stated by saying that, usually, 
only those changes of state ociur which are between 
adjacent columns, that is, from b m P, D to P, P 
lo D, et cetera, but not S lo F, et cetera* 

Figure 3 shows a portion of the similar Crotrian 
diagram of the stales of mercury, with a few of the 
changes of stale which produce the prominent lines 
in the mercury arc spectrum designated by y, g, b, 
u v, and so on, according to the color or ultraviolet 
character of the light emitted in the change. The 
numbers correspond to wavelengths of the light in 
units of one hundred millionth of a centimeler. 

Atoms Absorb and Rerad late Light 

We now pasa to another phase of investigation by 
which the validity of this energy state explanation 
of spectra has been placed on a direct experimental 
basis. From among numerous types of experiment, 
two of the simplest and most significant are the 
following 

(1) Optical Excitation (Figure 4.) Ordinary 
mercury vapor, for example, can only absorb light 
of wavelengths corresponding to transitions from 
the normal state, os shown by the various sjiectral 
lines in the senes I, 2, 3, el cetera, and 4, 5, 6, 
et cetera, in Figure 3 To all other light the normal 
vapor is transparent Suppose that a bulb contain 
ing mercury vapor is placed in a beam of ultra 
violet 2536 light (that is, light having a wavelength 
of 2536 ten millionths of a millimeter or Angstrom 
units), coming from any convenient source such as a 
nearby mercury arc. Some of the mcruiry atoms, in 
absorbing this light, are “excited" to the state a, 
whence they sooner or later revert lo the normal 
state and re-rmit the 2536 light Thus the mercury 
vapor absorbs 2536 light and reradialo* it in all 
directions. This reradiated light, called “resonance 
radiation” has been extensively investigated by R 
W Wood. 

If mercury vapor is illuminated hy violet light 
4358 nothing happens, since the mercury atoms in 
the normal state cannot absorb it But if illumi¬ 
nated iimulianeously hy 4358 and 2536, then there 
is emitted by the vapor light of the four wavelengths 
5461, 4358, 4046 and 2536 as a result of the follow¬ 
ing process- first, mercury atoms are excited to state 
a hy absorbing 2536 light, second, these atoms now 
in state a are able to absorb 4358 light and some of 
them will do so, yielding excited atoms of slate 6. 
From states a and 6, there are possible the transi¬ 


tions to loiter energy *Lulc* which t mil llit Inm 
spectral lines mentioned above In a Miuilur wh> 
the various energy states may lie oplirally excited, 
one by one, and tbe Grolrian diagram vcnfn*d step 
by step 

(2) Excitation by Electron Im/Mut Another way 
of supplying energy in definite amounts to atoms 
is to bombard them l»v clot trons whose kinetic • nergy 
is controlled in the following mania r 

In a glass or quartz bulb a blament V is healed 
lo incandescence by i urrent from a battery A, and hi 
this condition it emits electrons which are drawn to 
a perforated gauze G by applying Intwrin F Hiid G 
a \ullage V from a battery B Many electrons puss 
through the opening* m the gauze and collide with 
atoms of git* If llie voltage V is large enough, 
this bombardment suffices to change the utoms from 
their normal to their various excited slates, and in 
returning to their normal statea they emit u spec 
trum, which serves to identify the Hlule* lo which 
they have been changed by tbe bombardment This 
spectrum w examined by concentrating the light 
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wlinli is produced on the slit of a hpectrogrupli, bv 
means of a lens L 

The experimental procedure is lo nn reuse the 
bombarding voltage V in small steps, and examint 
the spectrum at each step In cusc tin bulb contains 
menurv vapor, for example, no light at all i* pro 
duced by the bombardment if V h lew* than W 
volts At this voltage the line 2530 HpjM'urs m the 
spectrum, but no oilier line appears (except faintly, 
due lo complicating phenomena) until tin voltage 
is in< reused to 6 7 volts, ut which the line 1819 
appears Similarly the other lines appear om hy 
one as the voltage is raised until, at 10 4 volts, the 
entire arc spectrum is present 

Now the kimtn energy of un (Iniron whuli has 
moved through 4.9 volts, h easily tabulated, and 
when this i* divided by Planck’s (omaoiil h we have 
exactly the frequency corresponding to 2536 light 
Similar tabulations give the other lines of the mcr 
cury spectrum, and some of these are indicated to 
the right in Figure 3 Thus we have made a direct 
measure of the energies of the various states of 
mercury and verified the energy stale diagram which 


was Miggeshd lo interpret tin ^|>ctiruni Similar 
studies of other gases and vapors have been made. 

A sera's of brilliant investigations, principally hy 
Franc k and his pupils in Gottingen, bos disclosed 
the fa« t that the i nergy stored up in rxc tied atoms 
may he used m other wavs tliun to produce light, 
and this discovery will douhtbss have wide appli 
cations in ihmiifttry and in the art of illumination 
A single illustration, taken from work done in 
Princeton hy Professor Taylor and his collaborator*, 
will serve to suggest the possibilities of this discov 
cry in i hemistry 

ll ih well known that hydrogen, H a , and oxygen 
0_, when mul'd, do not combine utiles* ignited, and 
then they lomhinc with explosive wolenn to form 
water, 11/) But they may be otherwise united 
through’the agine\ of excited hIoiiis aft follows 

In Figure <>, QQ is a quartz IuIh- A glass luhe 
GG is provided with iih miry electrodes MM and 
evrtc iluted. Oxygen mid hydrogen gase* are made to 
stream through the quart/ luhe and a mercury arc 
is maintained in the surrounding tube Although 
the oxygen and hydrogen hi (he quartz lube are ui 
tensely illuminated hy light from the mercury arc, 
they are unuflected then hy since they are transparent 
lo those wavelength* of light supplied hy the mer 
cury arc, and thus absorb no energy from it 

What la PhotoraUlysia? 

If, however, the oxygen and hydrogen are bubbled 
through me miry, hh ul A, so that they carry aloof 
with them n little mercury vapor into the quart! 
tube , the gases rmerge combined in the form of hv 
drogrn pe roxide, II () Tlie action is this the mer 
cury atom* within tin quartz lulie absorb the 25K 
liglit from the mercury arc and arc changed to thf 
ixcilcd stole a Figure 3 If a mercury atom while 
m this rxiitid stufi collide* with a hydrogen mole¬ 
cule, its i nergy mav be Irausftrred In the molecub 
and is Millie lint to split this molecule into two ftfp 
urate Hloms In this atomic state the hydroger 
atoms arc uble *ponlaneously to sturt the readier 
which leads to the production of hvdrogen peroxide 
Hie mercury vapor emerges from the reaction un 
i hanged 

Tins “photocalalytic” action is typical of many 
others, such us lhat of chlorophyll in leaves to rrn 
Her sunlight ilTi'cine for plant growth and that ol 
“sensitizers" in photographic work The discovery 
of the reason for thc*r catalytic ulions will doubt 
less expedite their applu ations In many useful pur 
poses 

Tt is realized that *n brief a survey a- this ennno 
be complete It i* Imped onlv that it may serve t< 
disclose one direction of rerenl research in this im 
portent branch nf utomir physics and to suggest lb 
point of view, the methods and the possible Applies 
lions of this work 
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Our Point of View 


Unjust Censure of the “S51” 



L were filled with amazement and in¬ 
dignation on reading the findings of 
the Boston inspectors of the United 


Staten Steamboat Inspection Service on 

- the sinking of tin S ?/, as recorded m 

the daily press Although the steamboat inspectors 
found that, os the result of 1 m r disobeying the rules 
of the road on the high sens the City of Rome 
caused the loss of a nuvy ship and the death of 
thirty-three officers and men of the Navy, they im¬ 
posed an amazingly slight penalty by *ai*|M»nding 
the captain and the male of the law breaking ship 
for only nine months If the extent of the penally 
is to be taken as a mcasyrr of the gravity of the 
offense, these steamboat insj>ector& cannot blame the 
public if it believes that they have a .very slight 
regard for the sanctity of the International Rules of 
the Road on the high seas. 

Hus u bad enough, but when these gentlemen 
proceed to cast a slur upon the ill fated officers of 
the ship who were sent so summarily to their death, 
they are insulting the Navy of the United States and 
are doing grave dishonor to heroic men who died in 
the faithful performance of* duty Just listen In this 

“We are satisfied/* say the inspectors, “that had 
the officers on the S-J/ been under the jurisdiction 
of this service, action would have been taken against 
their license had it been possible ” There is a sug 
gestion of spite and a very strong flavor of gross 
impertinence in this statement Whatever the steam 
boat inspectors may think of the International Rules, 
the officers on any Court Martial or Court of Inquiry 
held in our Navy have and always will have for 
these rules a most profound regard. And judged bv 
these rules, not only was the navigation of the 5 51 
absolutely correct, but if she had changed her 
course or in any way maneuvered to avoid the City 
of Rome , as the steamboat inspectors suggest she 
should have done, her officers would have been guilty 
of a direct brtath of the law—as we shall now show 

Article XIX of the International Rules reads 
"When two steam vessels ore crossing, so as to in 
volve the risk of collision, the vessel whirh has the 
other on her own starboard side," in this rase the 
City of Rome, “shall keep out of the way of the 
other” 

Article XXI “When by any of these rules one 
of two vessels is to keep out of the way, the other,” 
In this the S 5L “shall keep her course and speed ” 

When the ship whuh is obeying the rules sees 
that the ship which is breaking them is coming so 
olose that the risk of collision is great, then and 
only then is she justified in not keeping “her course 
and aperd” When the S *>/ saw that the Ctiy of 
Rome was making collision imminent, she endeav¬ 
ored to turn away, for when she was raised her 
rudder was found to be swung over to starboard 

The International Rules of the Road are based 
upon rrnluTies of experience, and they constitute 
one of tho greatest safeguards to life at sea If 
the Steamboat Inspection Service of Boston lakes 
upon itself to suggest that the navigating officers of 
■hips should do anything else but most rigidly ob¬ 
serve these rules, we think It is about time that this 
local steamboat inspection service be itself subjected 
to very drastic mspn lion 


Six Years' CMI Supply Left 
Till- preliminary report to President Coohdge of 
the Federal Oil Conservation Board, recently made 
public, that in the proved oil sands of the 


United States there is sufficient oil to keep the United 
States going for only six years. Hence the Board 
emphasizes very strongly the need for taking imme¬ 
diate measures for oil conservation 

In creating the Board, the President called in 
four members of his Cabinet namely. Secretaries 
Work, Iloo\er, Davis and Wilbur, representing re 
spectively the Departments of the Interior, Com¬ 
merce, Labor and the Navy A more authoritative 
Board could not exist, but in order to give to its 
findings the highest industrial and financial author 
ity, inflations were sent to the large producing, 
refining and marketing companies of the country, 
who gave full cooperation in securing the required 
data Moreover, some of the most expert engineers, 
geologists and owners read papers at the vanous 
meetings of the Board, that showed an evident de 
sire to bring out all the facts and make a frank 


Maintain the Treaty Navy 
There is one outstanding policy for the 
nation to follow with regard to the United 
States Navy, and that is to furnish suffi¬ 
cient appropriations to maintain the Navy 
in the rank assigned to it by the Treaty 
of Washington, This rank is determined 
by the formula “5-5-3" as applied to the 
three leading navies our own, and those 
of Great Britain and Japan, Save for 
the annual outburst of our venerable 
fnend, Rear Admiral Rodgers at the 
Williamstown gatherings, our naval offi¬ 
cers have accepted the Washington ratio 
and are now bending their efforts to main¬ 
taining our Treaty Navy in a high state 
of efficiency. This is as it should be, and 
in connection with the Navy Day cele¬ 
bration they can do most valuable work 
by impressing upon our dtuens that the 
Navy is our first arm of defense, and that 
so long as we maintain it on a par with 
that of Great Britain, both as regards 
material and personnel, our interests upon 
the high seas will be fully secured. 


statement of opinion Hence the Teport, which is 
signed by the four cabinet members above men¬ 
tioned, is a document of the very highest authority 
In these days of propaganda, it is refreshing to 
receive a document dealing with a great national 
problem, whose statements may be accepted without 
a shadow of a doubt as to their truth and im¬ 
partially 

The findings are fully in keeping with the facts 
which the Scientific Aineruan has brought out, dur 
ing the past few months, in its articles on the oil 
industry The report states that the total present 
reserves in pumping and flowing wells is estimated 
at 4^500,000,000 barrel* But in spile of this vast 
rcsirve, it is estimated that, theoretical I v, the supply 
of oil cannot he estimated to meet the demand of 
the United States for more than six consecutive 
years 

Perhaps the most important part of the report 
is that which deuls with unrestricted drilling and 
the great waste which attends it The facts whirh 
we unearthed in our own investigation of the prob¬ 
lem are fully indorsed In some caws indeed fhey 
are exceeded, as for instance when we read that in 


the Cushing field in Oklahoma the waste of gas 
amounts to 300,000,000 cubic feet of natural gaa 
per day or 100,000,000,000 cubic feet a year, which 
the report affirms is the equivalent of 5,500,000 tons 
of coal 

The Board emphasizes the need of cooperative 
drilling, but it evidently considers that this should 
he done by mutual agreement among the leaders of 
the industry and not as the result of direct legisla¬ 
tive action. With this policy we are in entire agree¬ 
ment, although it would be well for the oil industry 
to realize that unless unrestricted drilling is stopped. 
Congress, in Bheer defense of one of the nation’s 
moat valuable war reserves, will be under the neces 
wily of taking direct control by legislative enactment. 

Alfred Ely Beach 

September the first of tho present year marked 
the centennial of the birth of Alfred Ely Beach, who 
for nearly half a century was the editor of the 
Scientific American. Although ho was but nineteen 
years old, young Beach was not without antecedents 
and experience in such literary work, for he was a 
nephew of Ben Day, the founder of the New York 
Sun , and was also the son of the second owner of 
that paper, furthermore he had Been a few years 
of active work on his father’s staff 

Young Beach's life opportunity came m 1846 
when he learned that the Scientific American was 
for sale and he immediately wTote to his former 
schoolmate, Orson D. Munn, asking him to come to 
New York with such capital as he could furnish 
and share m the new and promising venture Young 
Munn acted quickly, for he at once gave up his job, 
married, and came to New York with his bride 
Thus was formed a partnership which lasted for 
fifty years The Scientific American, under the care 
of its young owners became the Mecca for inventors. 
Beach possessed a keenly inventive mind and was 
always ready to advise and assist gratuitously any¬ 
one who was working upon a promising device 
Hence Munn & Company were the early confidants, 
advisers and friends of some of America’s most dis¬ 
tinguished inventors. The writer has heard Mr 
Beach, in his later years, tell of one of Edison’s 
visits to the office, when the inventor placed a small 
box provided with a crank upon the editorial desk. 
At Edison’s request Beach turned the crank, when 
he was startled to hear a voice issue from the box 
exclaiming, “Good morning, Mr, how are you?” 

Mr Beach was himself a prolific inventor and 
among his own inventions, perfected when he was 
not yet of age, was a typewriter which embossed 
the letters on a paper tape for the blind to read. 

Learning that the British Postmaster General was 
developing a scheme for transmitting the mails 
through pneumatic tubes, Mr Beach devised a tube 
and earner which would not merely transmit mail, 
but would automatically collect it from the street 
letter boxes en route Then, in 1869, he obtained 
a charter to build such a tube from the Liberty 
Street Post Office to the Harlem River, but with the 
proviso that there must be no ripping up of the 
street This was never built, but to meet these con¬ 
ditions he devised a hydraulic tunneling shield and 
by its use he built a full-sized experimental tunnel 
beneath Broadway from Warren Street to Murray 
Street This tube remained in existence, though 
blocked up, until the construction of the B M. T. 
Subway a few years ago. These and other inven¬ 
tions of less importance show that, like Seldon, Mr, 
Beach waa a pioneer inventor. 
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Mars Again Our Neighbor 

Recent Photographic and Other Investigations With Instruments Instead of the Human Eye 
Confirm the Majority of the Conclusions of Lowell Concerning Mars 

By Henry Norris Russell, Ph.D. 

Professor of Astronomy, Prinreiou University 
Research Associate of tho Mu Wilson Observatory of the (*arnegle Institution 


IHE principal astronomical event of No¬ 
vember this year is undoubtedly the 
opposition of Mars, which occurs on 
the fourth at 4 A M , Eastern btandard 
Tune 

All through this month, os through October, the 
planet will be the object of intensive studies of 
varied sorts, for the opportunity which the occasion 
affords is a good one Although not quite so close 
to the earth as in 1924, Mars is more favorably 
placed for northern observatories—being in Aries— 
and some 15 degrees north of the celestial equator. 
His distance, which at his closest approach on Oclo 
her 27th is 42^00,000 miles, increases gradually 
and, by the end of November, reaches 52,000,000 
miles Even so, he is closer for almost the whole 
month than he ever comes at an average opposition 
This makes him a brilliant object His greatest 
brightness at the beginning of the month corresponds 
to the stellar magnitude - 2 1, that is, he is of nearly 
twice the apparent brightness of Sinus and just about 
equal to Jupiter By the end of the month he has 
loat half his light, but he still exceeds all the stars, 
except Sinus. His northern declination makes him 
nse early—at*5 10 pm on the first, and more than 
two hours before this on the 30th, and he is visible 
practically all night 

With the telescope, Mars presents a disk which is 
fully 20 seconds in diameter at the month's begin¬ 
ning and nearly 17 seconds at its close With a 
magnifying power of 100, be looks larger than the 
full moon—although tins would not be recognised 
by the novice, since objects seen directly in the sky 
impress the eye as being a good deal larger than 
those which, when \ icwrd telescopically, arc of equal 
angular subtense With good atmospheric condi 
lions, considerable surface detail should he seen on 
a disk of thu size even with telescopes of moderate 
dimensions. 

New Light on Man 

Hie season on Mars during this month corresponds 
with February upon the earth—that is, the southern 
hemisphere is in the latter part of summer, so that 
the south polar rap—which alone is visible to us 
since the north pole is turned awav from the earth— 
should be far advanced in its shrinkage and should 
appear as hardly more than a little white dot, if 
indeed it has not wholly vanished 

Man u the object of so much, so general and so 
reasonable an interest that it may he appropriate 
to review our present knowledge and our hopes for 
this year's observations, even though most of what 
U said here has been said before in these columns 
at various times. 

For many years, the study of Mars proceeded 
mainly by means of visual observation of the details 
of its surface. These showed, more than 200 years 
ago, the seasonal changes of the white polar caps 
and the existence of permanent darkish and greenish 
areas mottling the planet's ruddy surface. The 
work of the last 50 years added the recognition of 
the faint, narrow and elusive “canals” (fine almost 
linear markings which cross both the light and dark 
areas), seasonal changes in the intensity and hue 
of some of the dark markings, and also led to the 
detection of occasional white spots lasting for a 


very few days at most, which strongl) suggested 
clouds 

The theory that the polar caps were snuwfields, 
that the dark regions were areas of v« getation and 
that the canals were narrow plant covered areas in 
the reddish deserts, irrigated by water courses nal 
ural or artificial, gave a consistent account of these 
phenomena, but in spite of this, there woh muth 
scepticism about it, for no satisfm lory proof of any 
part of it was forthcoming at a time when ihe eye 
was the only ‘"instrument” employed 

Within the last few years, howevir, the Martian 
problem has taken on quite a mw aspett, for new 
and powerful methods of observation have been 
applied. Photography—with steadily itunasing 
success as its technique improved— has obtained di¬ 
rect evidence, free from any qucsium of personal 
equation, of the reality of the more prominenl 
canals, the seasonal changes of the dark areas and 
the existence of occasional clouds 'lhc use of * olor 
sensitive plates with screens of different colors, has 
brought out a wealth of facts, not yet fully inter 
preted, which show that the tonlraM of the various 
features is greatest in red and least in violet light, 
and suggest strongly the existence of an atmosphere 
upon Mars, less in quantity than on the earth but 
still considerable 

Animal Life May Exist 

Still more striking are the radiometric observa¬ 
tions, whuh not merely detect the heat which the 
planet sends ns, but make it possible to obtain a 
fairly good estimate of the surface temperature 
Two independent group* of observers agree on the 
conclusion that the irtnperalUTe at noon in the 
Martian tropics ihroughout ihe year and at the poles 
at the end of summer, rises well above the freezing 
point—prolmbly lo about 50 dtgrees, Fahrenheit— 
while at night, it must be far below freezing even 
on the equator 

Finally, spectroscopic studies have given definite 
evidence that boih oxygen and wall r vapor arc pres¬ 
ent in ihe atmosphere of Mars—although in inuih 
smaller quantities than on llic earth 

This long senes of important investigations speaks 
on the whole very strongly in favor of thp theory 
of Martian conditions whuh win* developed hv visuul 
observers. The determinations of t<mpcr.ilure make 
it practically certain that the polar caps are reallv 
composed of frozen water—and not of some other 
chemical substance The spectrosiopic observations 
confirm this, and the presence of oxvgtn make* it 
appear more likely than not thai vegetation cxixIh 
on the planet, for the existence of green plants 
which take up energy from sunlight, deromj>o*c car 
bon dioxide and liberate oxygen, appears to afford 
the best way of accounting for the presence of this 
chemically very active gas in tho planet’s atraos 
phere 

Granting this, the great question of the existence 
of life on Mars is solved, for plants are just as much 
alive as animals. 

Of the main points raised hv smh students as the 
late Dr Percival Lowell, the majority appear now 
to be well on the way toward settlement, in a man¬ 
ner favorable to his ideas. The most striking of all 
his conclusions—the sharply geometrical character 


of the network of canal*, with Lowell’s inference 
that they were the product of intelligent activity, 
remains unsettled ihe drawings of various ob¬ 
servers appear lo be uffi* led by rompliiatcd per¬ 
sonal i quatioiiM which make (lit results curiously 
dissimilar, and unfortunately evert the best photo¬ 
graphs are not fine grained i rmugh to reveal such 
delicate details on such small images as those of the 
planet must need* be 

If vegetable lift exists on the planet, as seems 
fairly probable, animal life may exist The latter 
could not do so otherwise But we appear to be 
far from having any unquestioned evidence that it 
does 

Despite the great advances resulting from the 
Martian observations of 1921, muih still remains to 
be done The radiometric observers—profiting by 
previous experience—should be able to tell us much 
regarding the way in which the planet’s surface 1cm- 
|ierature vanes during the course of the day, and 
with the progress of the seasons, and certain pui- 
zhng data obtained at thi last opposition, which 
indicated a very low temperature of about -70 de¬ 
grees Centigrade for the polar cap itself, may this 
time be explained 

lhc photographic observations will carry their 
permanent retard of the appearance and changes of 
the dark markings later into the Martian season 
than was possible two years ago The work with 
color turn ns bid* fair to be especially interesting 
Professor Wright aL the Lick Observatory, found in 
192k that the images of the planet obtained with 
violet light, were distinctly bigger than those photo¬ 
graphed with red light—using a reflecting telescope, 
so that the two ought, theoretically, to have been of 
the same sire 

What the Astronomers Are Doing 

Does this mpan that Mars has an extensive atmos¬ 
phere wlm li refleiK violet light but not red ? Or 
is the di(T< n nee of size a photographic effect, due 
to diffi rent properties nf the various sorts of plates 
which wc ri <mpIovrd v This autumn’s observations 
are going far towards settling the matter 

When the planet has moved on and the thousands 
of tolor photographs of it have to lie interpreted, 
more work will lie in order—photographing terres¬ 
trial land-* apes, preferably in and regions to study 
the appearance of snow clouds, rocktt and vegeta¬ 
tion, when they are viewed through various thick- 
nesses of air and photographed with the color screens 
used in observing Mars 

The spectroscopislH, too, will be busy repeating 
the tests for atmospheric oxygen and water vapor, 
and perhaps will seek to determine whether there is 
more of the latter close to the diminishing polar 
caps than after the snowfirMt have disappeared 

Finally, the visual observers will still be busy 
doing the kind of work they have previously done. 

Here is a long programme of interesting work, 
and we mav be assured that our knowledge of the 
planet will be materially advanced at this opposi¬ 
tion It seems doubtful whether the remarkable 
advances of 1924 can he matched, but in any case, 
there ought to hr things worth reporting—not next 
month, but in a year or so, when the task of reduc¬ 
ing and discussing the observations comes to an end. 
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The Antiquity of Man in America 

Who Were the First Americana? Whence Came They? 

tty Harold J Cook 


l\ (hr s Ulltlfd \li IIU f [ Jill) |9d6 
tjjtui i spin did uii h b> Dr Alts 
llnlli ki aiilln >| I n ist o( tin l mini 
Mali NuImimI Mi un on I Ik Bait 
J and Antiifiiilv ( f lb Annricaii Indian 
It is pr buhl lhal no «it I vm r is lietlu qualified 
to discuss hi dtluil tin < (ii| i ilivc tut ml und pliv* 
i ul t liuru imstiis < t tin Aim ii an Indian pariuu 
larly with icfmt t I III skull tnd bruin 

ll is but nutuial tl it i nuns opinions should 
br influtruid I \ h ti 11 mg ind that Ins point i f 
view should be t i it sj ondmgl) iflee led But uni) 
when all l)| i f « ii pi lrnt evidence in piop«rly 
weight d ind tv diluted cai i i (imperative ly liut 
solulu ii nt the pr bb in of tlie intiquily of man in 
Amenta with i pn |k r ptoputm lie n at hid It 
is not iht intti tic n in this urliele to introduce in any 
s( u*a a m nti neisul spm( but in furmss to oilier 
brunchrs tf s mu we must ievnw both sides of 
lilt qui stn ii 

In Dr Hrdlitkas ml*nMing arluk we huu cun 
side rid from llit unthropologu il un r h m in s antiq 
inly in Amenta lit ns now mi w smut of the gr 
ological and puleonloh gnal iviclrmi lleie m j 
gmi field if impc riant dita th it is tm s und ind 
definite to I tt ign rid True all human irmains 
so far found in Annina appear to huvt a gem rut 
ra< ml homogi in ity md to laik radii nl differentia 
turn On the ntln r h ind we iniisi not li n htly dis 
raid evidence l>\ which it appears that man in 
Amenta antedatr* many previous cuh uJahons 
If we assume that Incuiisc primitive Niandertha 
kud or other raris im( utred in I mop* in Pleistocene 
times we must find hen u Hinilai sequence in order 
to prove that nun had lewhtd Aineru i by glacial 
limes we arc presupj using i onditimm that no one 
yet knows It is cnliielv possil lr that the Indians’ 
who have inhabited Aim m i have changed very little 
Mtuclurally and pliysiiallv in muny thousands of 
\ears As anv (oinpunhvr anatomist familiar with 
the urn lent life < f the woild knows many races of 
veilrbrates have at times lemunrd little changed 
through millions of vears while thiough other long 
periods the rati of picgressivr change or evolution 
has lutn marked and rapid Some branches of 
certain families have readied a giv« n stage and 
then seemed Miurdually s|nuking satisfied to hold 



WHFRE THF FVIDtNCF WAS MHND 


V If) tat rr point modi br hurt a i hands were found with 
and un far th * tnu i ketetoi ducotrred m solid rock of 
11 ? m t ir tg 7 h imn frot Te\as m on e x hib iti on 
(Ap t lorad tfui un of fSatural History Denver 
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I he author of this artid* 1 1 h nor ary curator of pal ontology 
oi th ( U tado Mt t f A it iral H t > 


that condition with little alteialion during periods 
when other brandies of the family were undergoing 
i adieu l changes I he cvideme tlial this has occurred 
is well known to vertebrate paleontologists and it 
is not necessary to go into the possible and probable 
oiiliollin n fai t >rs Asuiesult wc now kn iw that we 
must not stress qmiiomic il features to the exclusion 
of otliei line-a of pertinent evidence for while \alu 
die tin) me not in themselves eoiulusivt Unless 
tin it is an jgHuiienl it must folk w that some 
evidence is not being pruptrly mteipretcd 

Men Fwti Mav Spoil <»chh 1 Theories 
It seems piobable that most if not all of our 
known American Indian stock has n'idled this coun 
ti > fiom oi mu Asia whatever then original abode 
Jhis 1ms oiiuirid it times when land conditions 
existed which were mon propitious to Mich migia 
lions than exist it this time No one knows just 
what ihtM laud e oiiiim Hi ns were save in a very 
gtiniul way A sh r ht enicinline, ol the present 
Be ling Straits region would suffice riunitic factors 
have of course been active in influencing habitat 
md migrations in the past as they do at thr present 
One who is not familiar with geology cannot appre 
ciate what tremendous ud fundamental fluctuations 
of dimale the earth his undergone We have no 
ifaHon to believe that such changes have ceased 
although generally iheir pulses run slowly judging 
by the evidence in the rock* If we may question 
how man eould have reached herr during glacial 
luno we may in the name breath and with equal 
propriety ask how the bison could have readied here 
in glacial times T likewise other animals which we 
have good icason to be line are Asiatic migrants 
If such animals could live and migrate no could 
nomadic man as is well demonstrated in recent 
limes There is much that we do not know about 
glacial and interglacial limes, e**penally in great 
in us in America where the lie sheets did not extend 
and it is well not to be too certain and too dogmatic 
about what could and could not have been, until all 
available evidence is carefully weighed and studied 
From known evidence it appears extremely hkelv 
that m went geologic tunes migrations from Asia 
into America of both animals and men have been* 
in the nature of *nccet*ive waves and in part, rather 
long drawn out dribbles instead of a single migra 


tion period Consequently, among human migrants 
we would expect to find elements of various more 
or lest* related and unrelated Mongolian, Tartaric or 
other Asiatic stocks repiesented in America It is 
well to recall that we have almost no “pure” human 
rac ml stocks, anil particularly is Uus true on the 
major continents With every possible degree of 
hvhndi«ra present elisions and physical characters 
ind blending arc the almost urlaiii result This 
seriously complicates the problems that face the 
anatomist who attempts to draw broad conclusions 
on anatomical evidence alone md makes results far 
less certain 

Dr Hrdlicka makes the statement that— The In 
dnn is free from characteristic odor” This is a 
mistake, as anyone with active olfarlories familiar 
with the American Indian, knows The Indian has 
a pronounced racial odor easily told from other 
laces us the writer knows from lifelong personal 
eontaet with him The odor is so pronounced that 
us early western army people oi pioneers have fre 
quenlly testified many army mules and horses would 
snort and become terrified when Indians were neat 
and up wind from them but out of sight especially 
at night thus giving the alarm that Indians were 
about when not otherwise suspected f, personally, 
have seen this and have repeatedly heard similar 
testimony from unquestionable sources likewise 
many carlv Indian horses would show great fear of 
n whib man but pay no attention at all to Indians 

The writer is informed b) a well known authority 
who has Hpcut years among the Fskimos and bat* 
used them is models that they hove a marked racial 
odor distinct from the Indian and that the Fskunos 
from North Greenland do not have a dark or swarthy 
skm as do those of South Greenland hut where they 
an not tanned have a cleat white skin, as fine as 
that of the blond Teutonic races 

When we observe the munv Indian and Fskimo 
stocks from the Arctic to 1 urra del Fuego great 
difTtremes can be observed, a* well as many char 
alters in common so that u is quite as possible to 
pick wide differentiation among them as close ho 
mogcneity, dept tiding upon which characters the oh 
t* mr may select and sires* It w certain that much 
woik must yet be done on this subject by men of 
hioad interests und wide lraining~-men who will 



I T l ii tkdt 

I VIDtNCE OF THE LARI Y AMLAJjf AN 


These \tonc Utnta points or large arrow points uere found 
tuned ui Mr under tide of the bison in the undisturbed 
Pleistocene rack The remarkably fine workmanship u mid 
superior to the httir cultures is lAe camp region 
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approach il* problem* free from preconceived no 
Uont and who will weigh and evaluate all evidence 
found in all fields of research without bias 

U is not apparent to the writer that man, if he 
existed here in glacial times, would have been here 
perforce, in great numbers, as has been suggested 
rhut is possible or even probable, but is by no 
mean* to be taken for granted without pruot ( ei 
tainly such a statement is without foundation as a 
bast* of argument as to man s present e in Ament a 
at that time, though it is an interesting conjecture 
As to man’s 4 traces on the road' m eastern A«iu 
or northern and western America it it well to re 
member that these great regions arc hardly w rate h« d 
even yet by the hand of the scientist who understand* 
what he finds when he finds it Splendid work sure 
to show results is at present in progress in both 
Asia and America but even this is a small beginning 
in a great field 

1 hy Early Mon Left So Little Evidence 

To the untrained person or the person trained 
onl) in one field, it is difficult to grasp the magm 
tude and breadth of the evidtnee that is yet to bt 
found and studied and when one consider* the 
handful of living men who art really doing such 
work, the wondi r is that we know what is now 
known and not that we do not yet have in our card 
indexes a ret ord of all the dunrablc tvide nc c Every 
year, fortunately, is adding to thin wealth of au urate 
knowledge It is the proper business of the true 
scientist to search out this evidence and to follow 
where it lead* nor to try to pn ve or disprove thio 
no*—interesting and instructive as they mnv some 
times be a* pet* 

Owing to the character of most of the deposits 
of glacial age that are known in Amema and given 
a nomadic people such as our modem plains In 
dtans who built no pennanrnl abodes developed no 
marked shell or bone heaps and who buried then 
dead in trees, on wafTnlds 01 under some cliff cov 
ered as a lule onlv by a few rocks or cacti (in any 
event in such a manner a* to almost certainly pre 
elude their preservation)—it would be surprising if 
we did find abundant evidence of such a race or 
anv evidence at all without time and patience and 
good fortune We would know little of their dis 
tnbution or numbers, save for the evidence of bits 
of stonr implements and the like In the case of 
cliff dwellers, mound builders pueblo builders rave 
dwellers and their kind it would of course Ik an 
other matter But even here wc have by no means 
learned all there is to know of the antiquity of such 
people in America Here again students of other 
lines of study beside anthro|M>logv will have to be 


called in to interpret properly and to understand 
much evidence that is available Otherwise grave 
error is the certain lesull 

Some months ago a discovery of unusual interest 
was made in southwestern Texas which uj on mvcsti 
gallon proved to lie of exceptional importance II 
was a diMoveiv which gives us definite end positive 
evidence of the presence of man in Vmeru i in 


The Realization of a Boyhood Dream 
There is a lend of romance in the un¬ 
usual career of the author of the accom¬ 
panying article Early in the 70’s hu 
father, a former army scout, homesteaded 
a ranch along the Niobrora River in Wyo¬ 
ming, near the Nebraska hne On that 
ranch there was a quarry, now called 
“Agate Foesd Quarry. 19 It contained an 
abundance of Tertiary Period fossils 
These fired the mind of the rancher’s son 
In time, after much study, he qualified as 
a trained paleontologist Not only has 
be contributed specimens to many large 
museums, but hu recent dneovery of the 
foesd tooth of an anthropoid ape of great 
antiquity made him well known among 
scientists In hu honor others gave hu 
find the euphonious name of Hmgpcr- 
opifAecus haroldcooku —Harold Cook's 
western ape The Editor 


Pkhluum or glaciil tunc s —evidenet so definite 
and certain that no person famili ir with such ge 
ulogv could question U A geneial examination of 
the region showed thit in late Itrlury times (lietorc 
the Pliistoccne m glacial’) the whole area in ques 
tion was liemgci h 1<d It wa* u nthu low rolling 
icgiou cut bv iminei us relativelv -divllow valley* 
Then due It one of the m< issiiudi i to which the 
region ha* l*vn subjected the pilch or giadienl if 
the whole area wa* for a time allend It became 
more level ho that when ibt Pleistocene deposit* 
weie hein r was hi d from the nearby hi r her (relate 
ous and oldei rock* (ihe source of these sediments 
was determined I they were it deposited in these 
vallt>s which wen cut down into Cretaceous and 
Pliable Age ( Age of Reptiles ) rocks Ihu* the 
Tertiary valleys wru refilled with Pleistocene muds 
sands and gravels and in so doing the remain* of 
some of the animals of the time wen naturally en 
tombed Later the genet a I level ol I Ik re p i n again 
tilted and the old valley* wete retut and restored to 
approximately their old level* In the process how 


ever remnants of the Pleistocene beds wen left 
along the sides of the ancient valleys 

At the paituulai spot in quotion ntxr the, little 
town of ( luadc lexas the < omplete artn ulated 
skeJtLe n if an e xlim l tvpe ol bis n w is found I uried 
undet sonic eighteen tic! el this c Id grxvcl* undu 
turled and s li Jly << minted The present little 
stream loin Wilf ( nek had sl< wl> cut its way 
down to the oil v illi v fl <i here and under the 
verticil wall of Phi*Lor<nc sinds and r ravtl* col 
lectors ft m the ( h rado Mu turn of Natural His 
lory Dtnvci f und u fe w I n wt ithenn r out just 
nbovi llu eld vdhv floor I II win r these by 
slow I v unit lul jii u*lv w >rkm r I i k undci the bank 
they e une up m th wli 1c ski let 11 It iiies of sev 
ernl otliei mdiv idu al* i f (be s mie spe cic s we re 
found to oie ui lit ie ami were collided *unultune 
ously Bui the nnpi rt 11 1 find eamc in taking out 
the complete ski It lc n Lvmg close against and lin 
mediately alon r llu un li i side of the neck was 
found a iHMUlifullv worked flint *pcm punt* A 
se md >iu of suniler and equallv fine workman 
ship w is i und ui hi p und under the tlu r h bone A 
thud was f Hind in the bodv c ivilv 1 ut this point 
disippturid in llu field just after be m r found 

Ancient Bison, \ncietU Hint* Ancient Man 

Now Hiding slim trr ws or spear p >int* osso 
elated with i buffal » skelei n tiny not mem at 
first glance un tsptuullv important hit of evidence 
Bui bt us c nsjdtr i ft w fid* in this rnse First 
the buffalo is n 1 like the living Vmeru an binon 
It is larger has flattened horns quite unlike the 
living Vmeruai family und is mu h more like the 
Indian or AmoIii buflalo l ndouhtedlv it is aii 
A siitic nugiant into Ami nc a As yd undocribed 
and unnamid it is waiting rcmphtion of ronipara 
tive studies 

( ontmuing the starch in these beds the bene* of 
more ot tliesc buflulo were found and bImj the 
bones and teeth of several other extinct unimals in 
eluding u vciv large eanicl two spe cits of mammoth 
a large ind \ small species i f primitive horse and o 
piitmlivt den All if these spei ies an if type* 
1 1 >se ly i onipanblc l> spun* previously f iund in 
other pails of Vnuuca in beds of known glacial 
tunes or Pli is| ki nc Age True no one vet know* 
just b< w lule some of ibi se sprue* may have sur 
vived in America But on the other hand they are 
tvpial Phisioeiiie *pMi«s and it is certain that the 
ividtmt a* l< tune i* far more lonvinring and more 
probablv certain when we consider the anatomical 
evidence in teieral families all known to have been 
evolving rapidlv than that of merelv one that is, 
man—a* lonsidend lv the anthropologist* who takr 



TWO VIEWS OF LONE WOLF (REEK NFAR (UlORADO TFXAS WHLRF TIB FOSSll BIFFAIO AND Ml MAN IMI LFMtMS RtKI DIStOUIFD 
The fouds were found in the rock of the bank /an above the water ln*i at the locality ihown in the tight hand ptetun A ge hgical cro i e vcior tl ham g h mtg th tature of the 

game strktm and the valley fUhng part of which ha* been eroded an ay is shown on the next pagt 
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that altitude Beyond thus all conditions carefully 
observed and noted in the field pointed clearly to 
antiquity, nnd eliminated all doubts an to the Pleia 
kHene age of these deposits 

Now—ouisuk r the mndilions, position and asuo* 
< iutin /1 as found 'I he l>ones are typically fossilized 
hut ore so extremely fragile that they disintegrate 
almost lompletely upon exposure, uiiIphu uncovered 
\ery carefully and hardened at one© by s|ie< ial 
toiighrmiig solid ions, such as shellac It is utterly 
out of the question, as anyone familiar with such a 
deposit will know, that reeutlmg at any relatively 
ris-ent dute, sut h as tin lime when Lone Wolf Creek 
cut down into these beds, muld by any possibility 
ha\e reached or diMurUd that articulated skeleton 
under whuh the atom point* were found, without 
disarlu dialing and destroying the skeleton The 
matrix is a dense, louglily ctnienUd, sandy gravel, 
whose original layers arc clearly visible, and in 
such a matrix no amount of time, with percolating, 
mineral bearing waters, could hide thr e\ idence of 
artificial disturbance, such as man digging down 

“We Intend to Know" 

In other words, there tan he no possible doubt 
that those lunce points (or extra large arrow points) 
are as old as, and contemporaneous with, that 
buffalo 

No matter whet we call the time in which hi 
lived, it was certainly a great many thousand \ears 
ago In this connection, it is interesting to note 
that the writer found two cultural levels or stages 
above this in that nrea, the loner und older of which, 
while comparatively more recent, is also prehistoric 
These people lived largely on a big species of fresh 
water mussel, now long extinct in that pari of Texas 
One of the pnnnpal village sites was found on a 
small arroyo, or ravine, which at that time was 
evidently a running stream It is now about eighteen 
miles from living water The evidences of erosion 
which are present also indicate considerable antiq¬ 
uity These people lived here when southwestern 
Texas had a much wetter climate than it has today 

Let us drop back and take a glance at some inter 
csting geological evidence In the middle Miocene 
limes, we begin to find evidence in Ami rua in rocks 
of that age (middle rpmh of the “Age of Mammals”) 
of the migration of Asiatic mammals into Amenta, 
including the elephant At the close of thi** period, 
wc find marked evidence of continental elevation and 
a very mild climate extending far to the north, so 
that the ensuing Lower Pliorene Age in America is 
one of exceptional richness and interest Willi the 
opening of the Pliocene, we find evidence of the 



it V* i-'i’' > vr i nr uiirn v*r-wi vAMVjnu riw.no 

During (heat epochs the mammals, such ai horses, rodents, 
bat\, ttholea, man and so on, evolved into their present forms 

migration of many kinds of land animals into Amcr 
ica and, undoubtedly, many American stocks reached 
Asia at this Ume With a worm climate extending 
to Alaska, as evidence shows, and a connection there 
with Asia, due to temporary elevation of what are 
now Bea bottom areas in the Bering Straits, we have 
every ideal condition for the entrance into America 
of many kinds of animals, including anthropoids or 
early man 

That suih stocks did enter America at this time 
we know through the finding of the much discussed 
Hesperopithcrus from the Lower Pliocene beds near 
Agate, Nebraska, which antedates the classical Puke 
ciinthropuA found by Dr Eugene Dubois in the Plio¬ 
cene of Java in 1891 1892 It may here be stated 
that further evidence of such Pliocene stocks is now 
known to its discoverers and is under study As 
yet we have found but the merest beginning of a 
start of the available evidence of Pliwene life in 
America This is Ix^uuse only a small handful of 
men have really worked on its problems The area 
and deposits to be examined will take centuries of 
time and many trained men So little monetary 
bucking has been given by Americans for suih wien 
tific research that the results are consequently re 
struted A very few eager minded Americans of 
means have been responsible for most of the work 
done, aided bv a handful of men who were willing 
to sacrifice persona) pain to seek out the fascinating 
secrets of surh buried ancient life Even our great 
National Museum, the widely known Smithsonian 
Institution, has such inadiquate und niggardly finan¬ 


cial backing from our Congress which maintains it, 
that its work is under a shameful handicap. 

Through the persistent work of a few men in thfe 
last few years, however, a great deal of pertinent 
and striking evidence has been acquired, but scien¬ 
tists will be slow in announcing results until this U 
amplified with further discoveries and studied with 
the utmost care and scrutiny from all possible 
angles, where the possibility of human or humanoid 
remains are concerned This is necessary and proper 
where hundreds of thousands of yean, or longer, 
are involved. We do not want to fool ourselves. 
We intend to know 

“Cold Facta Are More Convincing 9 * 

Determination of the age of deposits before gla¬ 
cial times and, to a large degree, the problems of 
accurate determination of the age of glacial de¬ 
posits, falls primarily within the province and spe¬ 
cial training of the geologist and chemist, and not 
the anthropologist In the past few years, several 
reports have been made of the finding of man or 
his implements in deposits of probable Pleistocene 
age. Some of these discoveries may not be old, 
others almost certainly are, and the finding of the 
Pleistocene artifacts above mentioned in unques¬ 
tioned Pleistocene in Texas should go a long way 
toward removing categorical denials of the poasi 
bility of glarial man in America Logic and infer 
ence are invaluable but cold facts are more con¬ 
vincing 

We are finding in North America, China, and 
Mongolia at this time numerous geological and 
paleontological evidences of interrelationships, and 
some of these relationships certainly go back into 
millions of years While early man is even yet little 
known, he is certain to be known better and “traces 
along the road” will be found that are indisputable. 

It u well to keep another point in mind Modern 
methods are now as never before making possible 
the working out of sub sea geography in the great 
oceans. With this comes a better appreciation and 
understanding of the instability of the earth’s crust 
and the lark of permanence of land areas There u 
a strong suggestive evident© of other ancient land 
connection* from the south, besides that of the Bering 
Straits—connections that may prove to have had a 
far stronger hand in shaping the life-destfinies in 
America of both man and beast, than we are as yet 
prepared to admit With these and many other con¬ 
siderations in mind, wr await tomorrow’s discov 
enes, knowing they will come and feeling certain 
they will show our human history of America back 
into, through and beyond, glacial tunes 
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DIAGRAMMATIC CROSS-SFCTION OF THE VALLEY OF LONE WOLF CREEK, WHERE THE EVIDENCE OF PLEISTOCENE MAN WAS FOUND 
The relations of the several geologic formations are dearly shown, while the details of the situation under which the evidence mu found is exp l a in ed te the teat 
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THE “LANDSKIFF* IN OPFRATION IN CENTRAL PARK, NEW YORK CITY 

This open model of the ingenious hand-propelted vehicle devised by a German physician serve* to %hnw the component parts of the device Notice in particular the strap and 
handle by means of which the vehicle is propelled , the sliding seat and the tuuler slung position of the chassis in relation to the centers of the uheels 


L' v ‘ * 


■ | 



THIS MIGHT 11F CALLED A "ROADSTER" MODEL 
A front t nets of ona of the ",land skiffs " without a top enclosure The low center of 
gravity and the four-inch road deatanee are particularly noticeable in this photograph 
as is also the low position of the driver 


LIMOUSINE MODI-L WITH THE TOP UP 
TAm m one form of thi vehicle that ls very popular ui Germany When the top is 
luuerrd over the occu/xtnt complete protection from road rfuif is afforded The driver 
enters by stepping in with the top up us shown 


A Practical Hand-propelled Vehicle of Unique Construction 


A German physician of Yankee descent. Dr Manfred Curry, has invented 
a novel form of vehicle which, it u said, has taken Germany by storm 
The photographs reproduced above give a very good idea of tho machine. 
In essence, the mechanical features consist of a gearing and ratchet arrange¬ 
ment that converts successive pulls on a leather strap to a rotary motion 
at right angles to the pull, brakrn on the front wheels and a steering 
arrangement for the rear wheels Entering the vehicle, the rider sits in a 
seat that slides on a pair of rails in much the same manner as the seat in 
a rowing shell. His feet rest on strongly braced projection^ and a handle 
fastened to the strap is in easy reach. Propulsion is obtained by pulling 


on this handle and exerting the force in imn h the same manner as oars 
arc manipulated in rowing It is said that th< device is easier to propel 
than a bit )de and that lh» exrrnst aflordtd by it ih very beneficial Speed* 
of 35 nults per hour are snid to be obtained with little ((Tort on the part 
of the driver The inventor is now in Amenta, surveying the field here 
for Ins devier Factories in Germany have turned out in excess of 46 000 
of the whale* at the time of writing uml iht v have become vrrv popular 
probably because of the high * o*l of gasoline and automobile'* m that 
country Whether the device will find favor in the United States is 
problematical, due to the low lost of private motor transportation here 
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TWO FOKWS OF NAVAL MONAI 1N(. 

The man at the right is reading a signal from the flag ship The two at the left are hooting 
corresponding flags The man in the background Is sending "semaphore* signals 


FLAG HOISrs ON THE U&S. “PENNSYLVANIA" 

The four strings of flags flying from the foreyard are all jCMrst* signals usd each one > 
a meaning of Us own These ftJnnfi are used for wer-«Ai/ 



Reducing Errors in Navy Signaling 

A System of Denoting the Letters of the Alphabet by Special Names Has Been Found 

Highly Effective in Increasing Accuracy 

By Alfred P H. Tawresey 

Lieutcnant'Conunamb'r, United States Navy 


HO has not experienced difficulty in 
making other persons understand name*, 
numbers and other commonplace items 
over the telephone, even when the con¬ 
nection was faultiest? Are such inci¬ 
dents due to faults of the speaker or shortcomings 
of (he listener? Neither one, for the root of the 
trouble is, in the final analysts, a defect of the 
language itself. 

Familiarity with the subject under discussion and 
n running knowledge of the context doubtless aids 
in mutual comprehension. However, even With such 
knowledge at command, ordinary speech, rendered 
perfectly, is inadequate where extreme precision m 
required 

Telephone operators pronounce and accent words 
and numbers in a manner peculiar to themselves, 
and use stereotyped phrases, monotonously familiar, 
hut distinctive and precis* Tins is the result of a 
deliberate system of training, designed to promote 
uniformity and thereby to niimnure chance of error. 

Naval Telephones Are Different 

All sailors come from the land They learn in 
infancy that one side of the body is “ngbt” and the 
other is “left.” It is essential in maneuvering u ship, 
howevrr, that when one speaks of a pivm sidj of 
the vessel, the meaning be absolute and not relative 
to the direction in which speaker or IiMem r happeni 
to be facing Hence the terms “port” and “star 
board” were adopted in the dim and distant past, to 
mean definite sides of the ship, entirely independent 
of her direction of travel, position, or the position 
of the people in her 

When a warship goes into battle, or even when she 
rxemscs in preparation therefor, officers and men 
are at thrir several stations They are separated hy 
myriads of decks, bulkheads and doors In order 
thut activities at the several stations may be coor¬ 
dinated, they must be able to communicate orders 
and information In many cases mechanical and 


electTical devices serve well enough for conveying 
the pro-determined meanings for which they have 
been designed. However, many things must be com¬ 
municated besides those which ran be foreseen and 
provided for by means of instruments. For such 
communications there are l« lephones and voice pipes 
In a man of war the telephones differ considerably 



ON WATCH WITH A TELFPHONE 
Silhouette of a sailor wearing a navy telephone with a breath- 
plate transmitter and a pair of earphones 


from those in common use on shore, insofar os their 
mechanical construction and the manner of their use 
ore concerned Instead of a person at each end of 
a line, the hues usually connect several persons at 
different stations Head phones and breast plate 
mouthpieces are in universal use It is obvious that 
these telephones must he ruggedly built, and a night 
watch in a tropical sea lose* some of its romance 
when it involves wearing one of the sets for four 
hours ut a stretch. 


The greatest need for precise speech in the Navy 
comes in the handling of signals. Signals are arbi¬ 
trary combinations of letters and numbers, used to 
convey whole sentences The condensation of mean¬ 
ings into the brief, compendious form known as 
signals is a practical necessity in coordinating a fleet. 

Signalmen who read visual signals must stand in 
exposed places in order to see them, and what they 
see must be communicated to the commanding officer 
os rapidly as possible and with absolute accuracy. 
They may communicate by telephone, voice pipe or 
by word of mouth. In any event there are often 
many things to contend with, such as hampering gas 
masks, wind and weather, whistles, gunfire and 
machinery noises, as well os bells, buzzers and other 
necessary but noisy devices in a man-of-war. 

“Hypo-affirmatlve-tare” Spells “Hat” 

It was early discovered in the Navy, as elsewhere, 
that the ordinary sounds by which we know the let¬ 
ters of the alphabet and the numbers do not provide 
the necessary accuracy, even under favorable condi¬ 
tions This is for tbc very elementary reason, inher¬ 
ent in the language, that differentiation between many 
letters with a similar sound depends upon the con¬ 
sonants in the sound Except when within easy hear¬ 
ing of a person speaking, and when reasonably free 
from any interfering noise, many of the consonants, 
such as “t" or “h,” cannot be heard. There are 
others, such as “§” and “x,” which have, so to speak, 
more carrying power. Still other consonants depend 
for carrying power almost entirely on their associated 
vowel sounds, such as, for example, “b,” “d,” “in” 
and “n” 

The natural solution to the problem of accurate 
communication was to name each letter and always 
to speak of the letter by its name. When the system 
was first tried, each person was permitted, to use 
a names of his own selection for the letters. This 
process was similar to that sometimes used in private 
life, where one will spell a word in the following, 
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"UP ANCHOR"—USING SIGNALS 
Even in cAu pan of naval maneuvering, ike signal men wUk 
their telephones are indispensable 


manner* “hat, *h* for Henry, V for apples, V for 
tiger " 

This method did not prove entirely adequate, 
lliere was a lack of uniformity which did not aid 
accuracy. Individuals chose names of varying 
length Some were briefer and consequently more 
efficient for naval purposes To remedy this condi¬ 
tion it was decided to adopt a standard list of nomea 

From the experience with this first standard hat 
of names for letters, it was determined that it is 
necessary m some cases to have words of two or 
more syllables, with a distinctive vowel sound in each 
syllable Accuracy then depends upon the recogni¬ 
tion of successive \owel sounds, following each other 
in a presuibed order, the specific sounds for each 
name and the order of sounds being sharply differ¬ 
entiated from that for any other name in the list 

It is interesting to observe the difference between 
these principles and those upon which shorthand is 
hosed In shorthand the vowels are omitted as being 
understood and are supplied by the stenographer 
when transcribing the i ompleted work In the 
Navy’s method of communicating the letters of the 
alphabet, the consonants often are not heard The 
listener mentally supplies the consonants which he 
has been trained to know belong in those particular 
words, as designated by the vowel sounds 


In revising the lut of names of letters for the 
Navy, some letters which had not given any special 
trouble were changed to make the names coincide 
with certain secondary meamngB used in some naval 
work. Furthermore, an abbreviation of the name is 
permitted, where it is necessary to write the name 
instead of writing only the letter The list of names 
for the letters of the alphabet, as revised, is as 
follows 

A—AFFIRMATIVE (written Afirm) 

B—BAKER 
G—CAST 
D—DOG 
E—EASY 
F—FOX 
G—GEORGE 
H—HYPO 

I—INTERROGATORY (written Inter) 

J-JIG 
K—KING 
L—LOVE 
_ mik£ 

N—NEGATIVE (written Ncgat) 

0—OPTIONAL (written Option) 

P—PREPARATORY (written Prep) 

Q-OUACK 

K—ROCFR 

S—SAIL 

T—TARE 

U—UNIT 

V—VICE 

W—WILLIAM 

X—XRAY 

Y—YOKE 

Z—ZED 

Difficulty in comprehending spoken numbers has 
not been so great as was the case with letters. All 
numbers are considered as being made up of the 
digits composing them, so that the ten sounds, “one” 
to “nine,” inclusive, and “wro,” serve to convey any 
numerical value The principal difficulty which has 
been encountered has been the similarity of sound, 
under adverse hearing conditions between “nine” 
und “five” This has been obviated by pronouncing 
“nine” in the normal way and by pronouncing “five” 
as though it were spelled “fife ” In some special 
cases numbers are passed in other than the single 
digit form, and in these cases some difficulty has been 
encountered in distinguishing between “fifteen” and 
“fifty ” In this case “fifteen” is pronounced nor 
mally, hut “fifty” is rendered “fife ty ” 

In the Navy there often is occasion to send tele 
grams in whu h appear single letters, or • ornbina 
tions thereof In the case of trademarks, drawing 
numbers, arbitrary designations and similar items. 



UH IN THE A1U W11H A FUrPlIUNE 
7 he cable of telephone wires Is fated to the lute that holds 
the observation balloon to the s/up 


it is frequently essential to the value of the message 
that the addressee receive single letters and numerals 
correctly 

In private life there exist a few isolated instances 
of attempts to secure accuracy in the case of fre¬ 
quently mistaken items. For example, “Eye” is 
sometimes written for “I,” and “You” is written for 
“U ” If, as in the Navy, there exists between writer 
and reader, or between sender and addressee, a 
standard procure of rendering all numerals in words 
and of using specified names for all single letters of 
the alphabet, nr for the individual letters of occa¬ 
sional detached groups, the chances of error due to 
the telegraphic agency will be minimised Mistakes 
in spelling are ordinarily not enough to prevent the 
addressee from understanding the meaning intended. 

Spelling over the telephone would be speeded up 
and would be improved in accuracy, if instead of 
using an optional and individual set of luuneti, which 
have to be explained, and which may he ambiguous, 
a standard, unmistakable set could be employed. 
Reverting to the example of spelling the word “hat” 
over the telephone, it is obvious that accuracy would 
be promoted, and that time would be saved if the 
public understood a common system and if “hat” 
were designated in such cases by saying “hat, hypo- 
affirmative tare ” 



TELEPHONES AND GAS MASKS 


With gas masks adjusted and under fire , communication is necessary at all times The hat- 
kts sailor behind the gun is wearing a telephone for sending and receiving orders 



DOWN IN THE MAC H1NERY ROOM 

The man at the left is receiving orders fry telephone He ha* to contend with machinery 
noises as well as two loudspeaking telephones located near his head, one of which shows 
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Francis R Hoyt, third from left, who developed this set that operates from the honsc-Ughting 
socket At the right is Lambdxn Kay , announcer at wSR, Atlanta, Georgia 



A new eight-tube set built on the neutrodyne principle and tuned by a tingle control that 
makes ten adjustments Rote the metallic shields and frame of this receiver 


Autumn Styles in Radio 

Alternating-current Operated Receivers Are An Outstanding Development 

By Orrm E Dunlap, Jr. 


IUTUMN brings new styles in radio 
equipment and a survey of tbe elhcnal 
“fashions” reveals that the sets operat¬ 
ing in connection with the house-light- 
J ing mains, thereby dispensing with 
batteries, will lead as the outstanding development 
this season. The importance of this type of appar¬ 
atus is seen in the light It casta on the main trend 
of radio progress It is expected that the battery less 
circuit will gain rapidly in popularity, just as soon 
as the public in convinced that such receivers are 
practical, and that five yean hence this tyjm of set 
will be most generally used. As a new factor a will 
undoubtedly stimulate radio replacements and the 
sale of receivers to a wide extent. 

Those who ha\e been waiting for the battery less 
sets will find a varnly on the market this season, aud 
those who now have battery operated receivers in 
their homes will find that the new combination “B” 
eliminator and power amplifier will aid in modem 
mng the old equipment by supplying the voltage 
to the lulies, and by improwng tone quality and 
volume. 

The Hum Presented Chief Problem 
Ever since broadcast receivers look their place in 
Uie American home, radio engineers have realised 
that the hatteryless set was in demand. But it has 
been a problem to adapt radio receivers to use alter¬ 
nating current without producing a hum. The puxzle 
has hern tarkled from two angles Some engineers 
have tried, from the beginning of their endeavors, to 
produce an alternating current tube Others, taking 
cognuanre of the fact that there are millions of 
receivers in use equipped with battery-operated tubes, 
have directed their attention to current-supply devices 
designed to rectify llie alternating current of the 
house lighting system to direct current of the proper 
voltage to operate battery type tubes 

Rectifiers and filters, which form the basis of most 
battery substitutes, are not new devices. They were 
used long before broadcasting liegan in 1020 A 
German patent granted to Koch and Sterzcl on 
December 5, 1000, showed rectifiers and filters In 


combination As one engineer has pointed out, the 
condensers in the circuit serve as storage tanks which 
receive the impulses of the rectified current and 
deliver current of a smoother nature The choke 
coils act as a turbine having a flywheel, whose duty 
it is to keep the power flowing smoothly in one direc 
lion. It is important that there is ample choke-coil 
inductance and condenser capacity 

Many **B n battery eliminators have been intro¬ 
duced to radio set owners during the past two years 
and they all operate on the same general principle 
They consist essentially of a transformer, a rectifier 
and a smoothing filter. The main differences in the 
various devices are in the type of rectifier and the 
details of the filter, the important feature of the 
latter is that it must pass uniform undulating current 
with a minimum of irregularities. 



A NEW POWER UNIT 

The "Powerformer" in the small case at the right connects 
to the house mains and suppltet the plate voltage for off 
lubes It also serves as a power amplifier 


There are now two general groups of rectifiers, 
the vacuum tube and the electrolytic types. The tube 
rectifiers are either of the thermionic valve type or 
of the cold cathode, gas-filled bulb. It is these recti¬ 
fiers which are rapidly gaining in popularity, because 
they are compact and there u no liquid to handle 
or spill 

Engineers explain that the main disadvantage of 
the tube rectifier is that their high internal resistance 
necessitates the use of a high-voltage transformer, 
and therefore, about 80 percent of the current con¬ 
sumption goes to generate heat in the rectifier tube. 

Two types of electrolytic rectifiers arc used in "B” 
power units One uses tantalum os the rectifying 
electrode and the other employs aluminum. The 
electrolyte is sulphuric acid in the tantalum rectifier 
A solution containing several salts is used in the 
aluminum rectifier 

A Tube Without a Filament 

Some receivers, generally those using radio¬ 
frequency circuits with one or more reflexed stages 
and operating in conjunction with loop antennas, 
are often difficult to operate with a “B” eliminator 
without a hum even when the best filter system is 
used. Receivers which are very sensitive to magnetic 
induction caused by the transformer of the power 
unit are likely to show signs of a hum. In such cases 
the power unit must be placed further from the set 
or heavy shielding must be employed. 

Despite the progress being made in developing 
battery substitutes, there will always be a demand 
for battery-operated receivers because millions of 
.homes are not equipped with electricity. However, 
there is every indication that the house-current oper¬ 
ated sets will win favor among radio set owners this 
season and within five years the power set will be 
more in demand than the battery-operated circuit. 
It u probable that the sets using alternating current 
will employ fewer tubes than the present sets, because 
it is expected that alternating-current tubes will be 
capable of handling more current and therefore give 
increased volume without distortion. Ten years from 
now there probably will be few receivers equipped 
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with more than five tubes including the power ampli 
tier, which will have no tendency to overload 

For a long time the main obstacle to thr majority 
of manufacturers of B” eliminators was the rectifier 
tube Now there are several lectifirr tubes on the 
market the U\ 213, a full wave rectifier giving an 
output of 65 milliampercs, the UX216B a half 
wave rectifier with 65 mil hampered output, and the 
Raytheon tube, which is said to be built upon an 
entirely different principle, the forerunner of which 
was the U S” tube The underlying principle is that 
any gaseous tube which has one very small electrode 
and one large electrode is a partial rectifier, that is, 
the current flows more readily when the larger elec 
trodc is made negative than when it is positivi 

This tube has no filament to burn out and requires 
no rheostat Helium gas is used inside the bulb A 
quart of helium at atmospheric pressure is said to be 
sufficient for 700 tubes The tube depends upon 
ionization for its action and therefore the vacuum is 
not nearly as perfect as in the standard radio tubes 
The type BH Raytheon tube will pass 85 milli 
amperes 

lor years scientists searched for insulators that 
would stand up under intense heat and would not 
break down under extremely high voltage stress or 
deteriorate with age Mica, lava, glass and porte 
lain, all were tried without avail 

AflfT years of development work on gaseous recti 
fiers, C G Smith of Cambridge Massachusetts, dis 
covered that the desired insulator was the very gas 
with which he was woiking It was found that this 


This tube fits a standard sack t l ut ih Uttr 
timing currint fil i nent terminals u on tht top 

and other gaseb would not conduit current bitween 
two electrodes that were close together Hie Ray 
theon rectifier was built with this short path 1 
insulator as (he foundation 

Om of the problems was to produee on ehclrode 
surface that would give the most satisfaitoiy per 
formame Dr Vannevar Bush, Professor of Her 
Inca 1 Engineering at the Massachusetts Institute of 
Technology, was the leader in this work Under his 
direction a special heat treatment was developed that 
not only assures long life for the tube, but also 
lowers the voltage drop This makes p >ssible 
excellent regulation or, in other words the ability 
of the device to hold its output voltage at varying 
conditions of load or current drawn 

Glass as a Rectifier 

There is one alternating current tube which dim 
mates the necessity of A” and B batteries This 
tube has the combined features of a rectifier, detector 
OHullator and radio frequency amplifier As a power 
amplifier the tube is rated with an ainplifn ation 
fat lor of eight Tht bulb has a metallic base, which 
is used as the fifth connection The base is ton 
neettd to the cathode which controls the electron 
emission A plate voltage up to 200 volts may be 
applied to the tube without danger of overrating 
The tost of operating this tube is estimated to be 
om <tnt |>er hour for a five tul»e sit I ha life of 


the tube is about the same a* the present batteiy 
operali d tubes 

It is istimulid by engineers that the house current 
operated sits on the average will consume energy at 
the rate of approximately eight kilowatts a month 
A m w inhtninii nl known as the 4 lransificr' was 
introduitd to radio fans this fall It furnishes 
eitlur two, four or six volt fil a mi nt current supply 
for operating multi lube sets consuming not more 
than 2 1 t amperes A built in automatic switch con 
trols both * A* and B* power units when the rev 
i civer is in use I he coM of operation is estimated 
to be approximately one hi If cent per hour 

There is also i B’ TranBifur which operates 
drnilly from thi light socket eliminating both B” 
and 4 ( batteries It supplies current up to 60 
imllnmperea at 4i 67 1 /. 90 and 150 veils and also 
X and 12 volt <_ * Iwtteiy current This device will 
opeiate with sets equipped with ten tubes or less 
A single control idapts the output to the proper 
current requirements 

The B Transifn r is also built in a smaller model 
designed to supply the plate voltage for acts using 
six tubes or lisa I he maximum output is 100 volts 
and it is estimated that the cost of operation is less 
than om tenth of n cent per hour 

4 Silite” electrodes arc mother new feature this 
season I he y an metallic glass rectifying elements, 
ha^rd upon the rectifying property of silicon, or 
send They are said to give a higher charging rate 
than most electrodes Silite makes possible the con 
veiHiou of A batteries into A 9 power units 



THE RADIO SET CHASSIS j NNoV \TIONS IN (ONSFRl CTION 


Mm «jr manufacturers are budding their 392627 models on metal chaws to give strength so Thr m tat chassis of thu one of the 1926-27 models u designed to art as a shield to prevent 

that the instrument* wtU stand shipping and util not be too delicate for the handling that interference from outside eiertmal influences Note how the ton Ins rs are luilt on om 

they will get in Use The model shown u known as the Straight 9 * shaft and tuned by the drum contiol on uhirh the wavelengths may be recorded 
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lURRINC WMR FASTPORT MAINE 

Fish enter tfus brush* ood u nr at the left and stumming to and fro against the opposite wde 
of the weu fait to find their way out 


w sr ~ 1 —p mi 
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STONY POINT POIOMAC RIVER 

A shad fishery %une on the Potomac just before bring landed The Jffine paid oat » 0 
half circle u drawn in to the beach 


Uncle Sam, Spendthrift—VI 

The Destruction of Many of Our Finest Fisheries Has Been Only Less Complete 

Than the Destruction of Our Forests 

By J Bernard Walker 



T ib a ntrange anomaly lhat in thin age 
of free inter communication and of 
widt and rapid diffusion of knowledge, 
bo many people should livi in complete 
ignorance of certain serious economic 
conditions wlmh threaten the rontmued welfare and 
happiness of these United Stales Wi h ivi in mind 
the facts win h have been rrveuled in the present 
aeries of articles on conservation In this survey 

we have endeavored, without any cxnggeiation or 
sensationalism to hhow lhat in drawing upon the 
rich, natural resources of (he country cur forbears, 
and for that matter we ourselves have apparently 
taken alwolutely no thought for the future with the 
result that we have swept away four fifths of our 
marvelous forests and have skimmed the cream of 
our great supplies of oil and coal, leaving of the 
laat named only the inferior fields for the use of 



ABOARD AN ALASKAN FISHERMAN 
A good catch of codfish, as the result of only dO nunutes 
fishing with hand lines 


a future population which is growing by leaps and 
bounds and making An ever increasing demand for 
these ncussiLics 

It is certain that nine out of ten men, we had 
almost said 99 out of a 100, have never given any 
thought to the seriousness of the rapid depletion of 
our forests, although it is going on daily under our 
very eyes and, so long as they could get all the oil 
thry wanted at the filling station the vast majority 
of the people of the United States have thought little 
and cartd less how the oil was secured and whether 
the supply was in d*in n cr of exhaustion 

In the present chapur on (he depletion of our 
fiflhenes we deal with another question of vital im 
p irtanee to the future well being of our country 
At the outset, we ask the reader of these lines if he 
is aware that Uncle Sam has been such a spendthrift 
in using up the magnificent supplies of fish with 
which God had stocked our rivers lakes and coastal 
water, that some of our most prolific fishing grounds 
tune been depleted to exhaustion, and some of our 
mobt delicious and most sought after species of fish 
have been practically swept out of existence 

Fish Supplies Reduced One Half 

Now if you do not know this and if you are 
inclined to doubt so strong a statement, we refer 
you to cert am government statistics of our fisheries 
as set forth m recent years by Mr Hoover, Secretary 
of the Department of Commerce, in many an urgent 
message of warning 

Learn then that, although our Atlantic and Pacific 
littoral waters once teemed with huge runs of salmon, 
"had sturgeon and mullet to say nothing of great 
stocks of lobsters, crabs, oysters and clams, the very 
case with which the fish could be caught has led to 
their undoing M 0ur great supplies of salmon on 
the Atlantic Coast,” we are told, “have totally dia 
appear* d as a food supply ” Granted, you say, but 
look at the great Pacific Coast salmon fisheries 
Well tven here the salmon supplies have diminished 
by over SO percent, and it is only within the laat 
few years that the government 1ms taken measures 
to stop the destruction Fvtn in Alaska, the remain 
ing great salmon fishery of the world, reckless ex 


plmtation has threatened the extinction of the salmon 
within half a generation Fortunately, two years 
ago the government put in font mt azures whuh 
promise to save this great fishery The sturgeon 
fisheries have dn lined 98 pcuint in some 42 years 
on the Great Lakes and they are almost gone on our 
coast The yield of the slmd fisheries has dev reaped 
ovtr 70 pi rvvnt Si nnty sewn years ago 22 000 000 
shad were taken in the P toinue Rivir alone in a 
single ytar when as today we are told that 800 
fishermen lake with difluully h hs than 000 000 fish 
|»er year from (hit* riwi and the Potomac, bear in 
mmd is the finest of the n mauling rivers for shad 
The same etory of depletion applies to the river 
herring striped bass, and sea liout whnh are de 
creasing rapidly as ire the supplies of crabs lob 
sters, oysters and clams As late as 1915 the Chesa 
peake and Delaware crab fisheries yielded over 50 

p-p*--- -r-} ---—- K -1 



IN OLD GLOUCESTER HARBOR 
The cod, after being cleaned are spread oat on wooden 
racks and left to dry 
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OGQyOOO pounds, but today the yield u less than 
one half of that. The oyster fishenes of the Cheaa 
peake have fallen 50 percent in the short period of 
20-years, and our lobster catch is lew than one 
third of that of 30 years ago Uncle bam certainly 
has been spend hnft of his wealth in fisheries, and 
the above enumeration, mark you, refers only to 
littoral and inland fisheries It is a fact that even 
some of our deep sea fisheries, such as those of the 
halibut in the Northern Pacific, already have been 
over fished 

Let us now look at the question of fish supply 
from a new angle—that of sport and recreation 
“Game fish," so called, although they do not bulk 
largely m the question of food supply, are of the 
first importance as affording one of the healthiest 
and most popular means of outdoor recreation, 
Secretary Hoover, in an address delivered in 1924 
before the United States Fisheries Association, re 
ferrmg to the effect of the automobile and good 
roads in sending the people outdoors for recreation 
said "I do not consider it an exaggeration to say 
that this summer will have seen two million anglers 
upon our streams and coast In one state alone 
200,000 individual (fishing) licenses have been 
issued this year ’ There is a consensus among 
devotees of the rod and line that game fish are de 
creasing rapidly under this procure 

Protective Legislation Necessary 

Not only do the fishermen reduce the number of 
fish that reach the spawning grounds, but thrre is 
another and most serious obstacle in the shape of 
the dams which are being built in increasing num 
bers across the rivers and streams of the country 
The rcservoirb thus foimed, many of which reach 
for a score of miles or more back through the 
valleyb to\er up at time*, favorable spawning 
ground for fish and the dams themselves form an 
insuperable obstacle to the progress of the fish up 
the rivers Around such dams as are not too lofty 
for the purpose libh ladders should be constructed 

The obvious method of control here would be for 
the states and the lederal Government to combine 
m some form of protective legislation similar to 
that which is doing sue It fine work in the protec Lion 
of our migratory birds—a subject which we shall 
deal with in a subsequent chapter of this series 

An even more destructive enemy of our game fish is 
the pollu ion of our rivers and streams by sewage and 
by the wastes pound into them in ever increasing 
amounts from the towns and villages through which 
they flow Already tins cause alone is answerable for 



THf GREAT MFNHADI N MSHfRY 
Thu view ahotvs the fish I ting bode / fr m net to be dumped 
into the hold of a sc) o i r 


the extinction of the fish in many streums that once 
wire prolific lie Id* for the fishermen and the prou as 
of destruction goes merrily on Such greet strides 
have been token in late years in llit development 
of sewage purification plants that the various state 
legislatures would lie justified in prohibiting the dib 
charge of sewage into our nvc r*> The hal it judged 
from the esthetic side, is a filth) one in itself, a 
survivor from an earlier and under period of our 
hibloiy Not only the sewage of tin population but 
the liquid wastes from the various fat loins are per 
nit ious Streum pollution shoul 1 In blopped by the 
strong arm of a law backed by a < leirlv expies*ed 
public opinion When that has bun done ind s 
proper control of fishing licenses and technique is 
everywhere enforced our streums will 11 w in then 
pristine purity and will letm once moie with fish 

Just litre a woid of warning We must not be 
deceive d by the enormous gro^s v lliu of our lisht Ties’ 
products I he annual lmrcisc has been br)ught 
about by m teased prices, increased number of fish 
ermen, and by a veiy great increase, in the proportion 
of deep sea fish Do not forget in looking at these 
great and growing figures, that they art at romp a 
med by a great decrease in tin quintity of littoral 
fish thut hu* been caught and by a marked decrease 
in the catch per man 

It is probable that there are young people among 
us who will live to see the day when the populiti n 
(and hence the food demand) of the United States 


S4d 

has been doubled In this matter of conservation 
we owe a duty not me it ly to our own, but to future 
gcneiutiuns W c hue painted a deplorable picture 
ol the s|>eiidlhiift pdicv or laek of policy which 
lias chuiactcri/cd our antudt Uiwai i fishein* dur 
mg tin p i"t 111 of tin i lion Whit of thr future 9 
( an tlu. hum Iik f J i r* paire d * W ill there ever come 
i el ty when our i e ists u d n 1 ir d lays will be alive 
(tiec more with tli st vjI ii] ]< species of fish which, 
as we have wen are n w ill I tit extinct 9 

'states Must ( oopc rate 

The answer is emphaii ally Yes and the work 
can Ik. ace omplishcd by hearty i loperalion among 
tlu states and between the stiti and the Federal 
Government Hilhtilo in this as m other mailers 
affcctin b the general pul lit welfare the slates have 
been divided by their agelong jealousies and BUS 
pu ions If we up to a hirvr results in solving this 
fish problem, the btuLcs must get together and do so 
quickly Already a start has been made and the 
following facts show that the work is progressing * 
satisfai (only 

Firstly Congress enacted last winter federal legis 
lalion controlling ril pi 11 lit ion of coastal waters 
Seondly by m n »tiali n with ( annda we have se 
cured the Pacific ( oast Halibut Trtuty under which 
the two nations can st>p the dcplelun and start the 
recuperation of that great fishery Mnrdlv Con 
gresa some two ye ars ig» c nae te d the Alaskan 
Salmon fisheries Conscivalion Bill and as a result 
destruction has ceased irul the rejuvenation of tlrcse 
fisheries is m active pr > r res* Iouithly there has 
been passed by Congress thi l ppi i Mississippi Fish 
and ( ami Re fu r Bill This means that the streams 
of the l pjei Missis qq i will 1 m preserved for the 
brrtdinp of fish and h mi( I istly Congress has 
met with sonic ucirss in bringing alout cooperation 
l>etween different Matet> f r the pr Section of fish 
cries 

Wc hive sketched the prehltm if our fisheries 
only in hrrHd outline I lmitali n*> if spire prevent 
any ditulrd 'lccount cf the Ruirau of Fisheries 
whose activities form the f inidatinn of all construe 
five conservation An adt juate description of the 
fine work of this Buiem w nil 1 all for a complete 
chapter in itself 


q ln a futur* isiut util appear another article of 
this urtt\ uhich util dial tilth Uu depiction of 
game m the L mted S latts an l the m orh which has 
been at tom/lulu d in gnme protection, notably 
as regards our minatory bird f 
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A ri'.sr O. WKLDKD ANI) K1VLHD SPECIMENS BEAMS WELDED TO COLUMN 

At the Carnegie institute of Technology several elaborate experiments have been earned on T/us is a samnle of work done at the Westinghouse plant , at East Pittsburgh, Pennsylvania* 
2 his photograph shows a group watching one of the interesting tests note the smooth column and the absence of angles and brackets 


Can Welding Replace the Rivet? 

Tests That Have Been Made Under Identical Conditions Show That Steel Structures 
Fabricated With Welded Joints Have Inherent Advantages 
Over Those Which Arc Riveted 

By A M (xindy 

WrldiriR Fnginrrr, Wcntinghous# Fleet nc A Manufacturing Company 



jHFN American officials took over tlir 
German steamship Vatcrland (now the 
Leviathan) m April, 1917, they found 
havoc rampant in her engine room 
Her eight huge turbines had been dis 
assembled, many parts were missing, blades had 
been ripped off the rotors valves and pipes had 
been smashed, and much other destruction had been 
done. 

To restore order out of this chaos seemed well- 
nigh impossible, but it wan the paramount duty of 
the United States to do so because the great carrying 
capacity of the ship was vital to the Allies’ military 
plans Fortunately, most of the damage proved less 
serious than had first appeared, and through the 
superhuman efforts of the group of expert machin¬ 
ists gathered together for this purpose, things were 
fairly ship shape by the end of July. 


Engineers Must Be Convinced 
There was one turbine, however, whose condition 
seemed hopeless Its rotor had broken and jammed 
while it was still turning, and its cast iron casing 
had been fractured in 21 places Mechanical patches 
proved inadequate for this repair, and the making 
of a new castmg would have involved an intolerable 
delay 

The engineers in charge of the work studied the 
aituation and finally decided to try electric arc 
welding 

This process, although in use at the time in steel 
mills, railroad shops, and some other industries, 
was still fairly novel, and there must have been 
considerable official doubt as to the success of the 
experiment The trial was made, however, and four 
months later the Leuathan steamed out of New York 
harbor to take her plate in the great conflict 

To weld by means of the electric arc, one pole 
of a direct-current generator is connected to the 


piece to be worked on, and the othir is connected 
to a holder which carries a length of soft iron wire 
The operator brings the wire into contact with the 
work and then withdraws it, establishing an arc 
The intense heat melts the end of the wire, and 
molten metal drops upon the work, which also melts 
at the spot where the arc impinges If the work is 
properly done, the result is a solid mass In this 
manner, broken iron and steel castings or forgings 


Will the Riveter Pus? 

Dawn in a large city seems to be a sig¬ 
nal for the start of the day’s noises and 
soon the steady “rat-tat-tat” of the rivet¬ 
ing pm chimes in and continues through¬ 
out the day. It appears to the average 
observer that cities are never finished be¬ 
cause the work of erecting new buildings 
goes merrily on. So does the noise of the 
compressed-air riveter’s hammer. How¬ 
ever, the welding process described in the 
accompanying article holds for t h promise 
of relief from this nerve-racking clamor. 
If city ordinances can be revised to allow 
other construction than riveting, we may 
soon have taller, stronger arc-welded 
buildings. —Thm Editor. 


can bo repaired, cavities can be filled up, and parts 
can be joined together 

One of the striking features of this process is the 
strength of the joints that can be made with it If 
a box, building, or any other structure, put together 
by means of glue, cement, solder, nails, screws, 
bolts, or nvets, is stressed beyond the breaking* 
point, it will ordinarily collapse by failing at the 
joints. But with the use of arc welding, structures 


(.-an be made of steel plates, bars, angles, and other 
forms, which will be strongest at the joints and will 
resist pressure until the steel members themselves 
give way Largely for this reason, arc welding is 
being employed for fabricating a wide variety of 
iron and steel products So far, however, arc weld¬ 
ing has not been generally adopted for steel building 
construction 

There are good reasons for this Structural steel 
engineers will not consider the use of arc welded 
joints until they are assured beyond all doubt as to 
their enduring reliability, they will not abandon the 
perfectly satisfactory nveted construction unless 
welding is proved to be more economical or other¬ 
wise superior, and they cannot successfully design 
structures for welding until they have complete in¬ 
formation as to the technique of welding and the 
unit stresses which various standardised welded 
joints can safely carry 

Expected to Reduce Costa 

In other words, in order to introduce the general 
use of arc welding for structural steel work, it u 
necessary to erect on “arc welded" building of sub¬ 
stantial sise, which has been specially designed to 
take advantage of the economies of the process, cal¬ 
culate its exact cost, test the various types of welded 
joints employed, so as to secure full engineering 
data concerning them, and finally, thoroughly test 
the completed frame work 

Several arc-welded buildings have been erected 
in both the United States and England, but all 
of these are small structures and were put together 
in a more or less experimental way out of members 
designed for riveting Hence they have failed to 
supply convincing data regarding either the relia¬ 
bility or the economy of arc welding and have had 
little influence on building construction. 

In order to supply the need for an acceptable 
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JOINT STRONGER THAN BEAM 

In this test sample , the strain broke the I beam Us elf but 
the welded joint remained intact 


object lesson, the Wesluighouse Company has con¬ 
tracted with the American Bridge Company to erect 
a five-story mill-type addition to its Sharon, Penn¬ 
sylvania, plant, which is to be 220 feet long, 70 feet 
wide, and HO feet high, with 22 girders over an aisle 
46 feet wide The steel work was designed specifi¬ 
cally for arc welding by Gilbert 1). fish, consulting 
structural engineer, and not a single bolt or rivet 
will be found in the completed structure 

Typical struttural members to be used in this 
building—including girders, brackets mounted on 
columns, spliced beams and bars, and cantilever 
forms—have been assembled by both welding and 
riveting and tested to destruction Without excep¬ 
tion, the welded specimen* showed higher elastic 
and ultimate limits than the riveted ones, the usual 
excess being about 25 percent, though in some coses 
50 percent greater strength was developed 

These test* provide satisfactory proof that arc- 
welded joints are sufficiently strong for use in steel 
buldings. But what about cost*? 

If an arc welded girder is 25 percent stronger than 
a riveted girder of the same dimensions, it follows 
that the strength of a given riveted girder can he 
developed by a lighter arc welded girder 

A concrete example of the savings that can be thus 
effected is provided by the Sharon building. Two 


complete designs for the steel work for this building 
were prepared-—one for riveting and the other for 
arc welding On estimating the tonnage required 
for each design, it was found that, while about 900 
tons of steel were needed for riveting, 800 tons 
would suffice for arc welding—a saving of around 12 
percent in the total cost of the steel 

It is also expected that labor cost* can be reduced 
by arc welding bet ause it is a one man job whereas 
four men are needed for riveting —a nvt ter, a 
backer up, a heater boy, and u passtr Tests indi¬ 
cate that the man-hours required to make the joints 
in a given structure by arc welding ure almost half 
those for riveting, but the cost figures to be obtained 
at Sharon will be more satisfactory than any now 
available. 

From the standpoint of the general public, the 
quietness of arc welding is its nuK appealing fea¬ 
ture As an example of the advi rse effect of the 
noise of riveting, a New York hotil manager has 
recently stated that his hotel will lose a quarter of 
a million dollars of patronage during the construe 
tion of a 30 story building across the wuy 

Will Increase Use of Steel 

Arc welding cannot now 1 m* used in i ily building 
work, however Our city building codes arc very 
rigid, and as all at present specify riveting for steel 
construction, no other method can be employed 
within municipal limits until the regulations are 
changed. 

Iu addition to its economy, an w< lding interests 
the structural engineer because it gives him a freer 
hand in building design, its permits him to lake 
full advantage of the strength of the steel members 
he uses, and it enables him to obtuin continuous 
beams of any length It reduces the necessity for 
the wind bracing of tall structures by providing 
suffer joints, and it simplifies shop work and greatly 
facilitates alterations to existing strut lures 

'Fhe intense light emitted by the an will produce 
temporary blindness if looked at with the naked 
eye for a few seconds, and it will also tause painful 
inflammation, identical with sunburn, if allowed to 
fall upon the unprotected skin Hence the arc 
welder has to view his work through very dark 
glasses of a special formula and promt his hands 
with leather gauntlets and his face and neck with 
a sort of helmet made of some non metallic material, 
which gives him quite a medieval—not to say gro¬ 
tesque—appearance. Fellow-workers and passers- 
by are protected from the light by curtains hung 



THE RESULT OF RIVETING 

The destruction test on this sample caused the riveted angles 
to give uay under the excessive strain 


around the work shutting off the harmful beams. 

On the other hand, the electrical hazard of arc 
welding i* negligible Direct current is ordinarily 
employed, and the voltage drop ranges from 20 volts 
when the arc is on, to (iO volts when the art is out 
This voltage is too low to be dangerous, even if re¬ 
ceived at full force, and since the weldir is neces¬ 
sarily well protected by clothing, lie rarely receives 
even the mildest slioik 

If arc welding comes into general use for struc¬ 
tural work, it will probably inerpase the use of 
steel and doubtless bring about some radical changes 
in building construction For example, the cost of 
constructing homes out of wood has constantly in¬ 
creased during the past few years, and if this con¬ 
tinues and the cost of steel construction is reduced, 
the time will «uw>n arrive when steel can be profit¬ 
ably substituted for wood fur this purpose This 
new material will give the architect me reaued op¬ 
portunities to design for safety, comfort, conven¬ 
ience, and effect, and it is not unlikely that a new 
order of domestic architecture will come into exis¬ 
tence 

Arc welding will also permit the erection of taller 
skyscrapers on given plots, and those fantastic low- 
era, in whu h futuristic artists lake so much delight, 
may some day become realities. 



WHERE A WELDED GIRDER FAILED A TEST OF COMPARATIVE STRENGTHS 

When this building member was subjected to tests in which sufficient force to bend the The yield point of a welded specimen vac VflOO pounds, ultimate, load 7L-VW pounds With 

girder was applied, the welded joints kdd and the steel plates budded a• shown the riveted girder, the yield point was 42000 pounds , ultimate toad 4SJ00 pounds 
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Can We Rid City Air of Dust? 

Investigations Conducted by the Weather Bureau Indicate that Atmospheric Dust Is an 
Important Factor in Our Lives. Much Is Being Learned About the 

Tiny Solid Particles in the Air 

By Dorothy Fletcher, A.M 


F outstanding sticntiiu value in various 
meteorological tests for insuring safety 
in aviation is the counting of atmos¬ 
pheric dust by the Weather Bureau at 
J Washington, I) ( By means of a 
thorough knowledge of the character and contents 
of the air, it is hoped that in time it will be possible 
to determine all air conditions before a flight and 
thus eliminate the present death toll claimed by the 
Air Service. Today, at army and navy air stations 
tho world over, such meteorological elements as 
temperature and humidity are measured regularly 
and frequently by means of kites and balloons. 

But what of visibility 7 Lven though the aviator 
has foreknowledge concerning temperature and hu¬ 
midity, is he aware of the distances he can or can not 
see on a certain day 9 So far, hr knows nothing, but 
science is working on an experiment that is destined 
to help him in some degree Of almost equal value 
with the balloon atmospheric test is the counting of 
the particles of atmospheric dust in order to gain 
a knowledge of tho conditions governing visibility 

Counting Dust Particles In the Air 

So important is this question of the dust content 
of the atmosphere that at the meeting of tho Inter¬ 
national Union of Geodesy and Geophysics, which 
was held in Rome, Italy, in May, 1922, it was de¬ 
cided that an international study of the problem 
should be taken up, and provision was made at 
Rome for the construction of twelve dust counters, 
of a kind designed by Dr J S Owens of London, 
and for their distribution to meteorological observe 
tones in the different countries affiliated with the 
union. One of these counters was sent to the United 
States Weather Bureau, and has been in daily use 
since December, 1922 

From the photograph it can be seen that the 
Owens dust counter has three fundamental parts 
First, there is the dampening chamber. A, which is 
a tube open at one end and lined with blotting 
paper which is thoroughly saturated with water 
Second, the other end of the tube is closed by a 
sorew-threaded head, except for a narrow slot, B, 


What Shall We Do About It? 

What is the exact nature of the hue 
that nearly always hovers above large 
cities? What is its source? What is it? 
Possibly smoke is the worst offender, yet 
all this haze is not smoke. Instead of 
guessing about it, scientists have recently 
b ee n studying it by definite quantitative 
methods. They have actually been count¬ 
ing the number of dust particles in sam¬ 
ples taken at various levels of the air. 

One reason why there have long been 
so many cases of rickets in large cities is 
the smoke and dust in the air. These cut 
off the ultra-violet rays of the sunlight, 
and ultra-violet light is a natural preven¬ 
tive of that widespread bone-defidency 
disease. It is only recently that physicians 
have come to understand these facts 
dearly. 

'The determining factor,* 9 says Dr. 
Alfred F. Hess whose researches are al¬ 
ready famom, "it the quality, not the 
quantity of the sun’s rays—the amount 
and intensity of those short ultra-violet 
radiations which alone are of value in 
preventing rickets. 99 And, adds the noted 
Journal of thm American Medical As¬ 
sociation, "Smoke pollution robs the big 
cities of half to two-thirds or more of this 
solar effect" 


one centimeter (one third of an inch) long, and 
above this slot is a bed for holding a microscope 
cover glass When the end of the head is closed by 
the screwed plug, C, the three claw spring presses 
upon the co\er glass and holds it in place Third, 
a passageway leads from the space between the slot 
and the cover glass to an air pump, D, by mrans of 
which air pressure above the slot may be reduced 
This reduction in pressure accomplishes two 
things, according to Weather Bureau experimenters, 


it causes the air to pass at high velocity through the 
slot from the dampening chamber, and, in the sec¬ 
ond place, the reduction in pressure as the air passes 
through the slot cools the already saturated air 
Itelow us dewpoint, and moisture is condensed upon 
the dust particles. 

The principle on which the functioning of this 
instrument is based is given by its inventor. Dr 
Owens, as follows: “A high velocity jet of air is 
caused to strike a microscope cover glass; the effect 
of this high velocity is to bnng about a fall of 
pressure in the jet, accompanying which, and result¬ 
ing from it, is a corresponding fall of temperature 
This in turn causes a condensation of the moisture in 
the air upon the dust particles, which are thus pro¬ 
jected wet against the cover glass, and, as the water 
evaporates, are left behind adhering to the glass. 99 

Dust Reduces Visibility 

If air at a given pressure and temperature is 
suddenly {>ermitted to expand, the temperature of 
the resulting atmosphere is reduced. Thus the ex¬ 
haust from a compressed air tool of any kind, such 
as a rock drill, is always chilly More common¬ 
place is the opposite phenomenon, where air is com¬ 
pressed and therefore rises m temperature In this 
case the heat which a given volume of air contained 
still remains with it when it is compressed, but since 
the volume is reduced the heat allotted to a given 
volume is increased Reasoning from this, it is easy 
to see why moisture is condensed upon the cover 
glass of the dust counter when the air which has 
been compressed in the moistening chamber, A, is 
allowed to expand to normal atmospheric pressure 
and volume The advantages of accuracy, simplic¬ 
ity, cheapness and light weight are considerations 
not to be overlooked in Dr Owens* dust counter. 

The majority of the measurements by the Weather 
Bureau have been made at the American University, 
in a suburb of Washington The others were made 
at the base and top of the Washington Monument, 
and at the main office of the Weather Bureau, both 
within the city. Counts were also taken m other 
cities, as well as during airplane flights. 



Tilt OVtfcNS APPAHANjS H)K (DILUTING AND COUNTING THF DUST PARTICLES IN THF AIR 
The component parts of the instrument air plainly shown Air passes through the moistening chamber. A, by virtue of the action of the kandooented pump, D At B if placed 
a piece of glass, held m place In the three fingered spring on the cap , C Dust in the mtaken air is deposited on the glass and afterward is examined 
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DRIVEN SNOW NOT SO CLEAN 
The above photomicrograph show* atmospheric residue found 
in a sample of snow after if had melted 


In taking dust counts from airplanes, the observers 
discovered that the dust counter furnished by Dr 
Owens was not adapted to airplane work because 
of the fact that too many strokes of the pump were 
necessary to obtain a legible record on the cover- 
glass Then loo, it was found difficult to change 
cover glasses between observations at the different 
levels on account of the high wind to which the 
observer was exposed. In the Weather Bureau ma¬ 
chine shop, a dust counter with a different pump 
and having ten duplicate heads in which cover glasses 
could be secured before flights, was constructed to 
eliminate this difficulty 

The averages of the results of dust counts taken 
at the American University show a marked decrease 
in the limit of visibility with an increase of dusti 
ness of the atmosphere, and they indicate that the 
limit of visibility also decreases with increase in 
the relative humidity. 

It has been pointed out by previous experimenters 
that the limit of visibility depends upon many fac¬ 
tors, such as the intensity of the illumination of the 
object seen, its color, the contrast between it and its 
background in illumination intensity and in color 
Usually, say these scientists, the background is the 
sky and the presence of dust m the atmosphere de¬ 
creases the illumination of the object, as well as 
the color contrast between it and the sky, and in¬ 
creases the glare of light in the field of view 


What Is Atmospheric Dust? 

From the airplane observer’s notes it is manifest 
that cloudiness plays a most important part in the 
limit of visibility from the air Nevertheless, it 
must be well noted that when the visibility from 
10,000 feet was exceptionally good, the dust content 
of the atmosphere was less than the average 

“A summary of the results of these airplane 
tests,” says Dr Herbert H. Kimball, who is in 
charge of the dust counting experiments at the 
Weather Bureau, “shows at the American University 
an average of about 850 particles per cubic centi 
meter in winter, and about 400 during the summer 
months. The extremes vary between about 4*000, 
on an unusually smoky day in January, 1923, and 
about 100 on unusually clear days throughout the 
year. A comparison of December, January, and 
February, 1922 1923 with the same months in 1923 
1924 shows an excess of over 75 percent in the 
number of dust particles in 1922-1923, which is 
attributed to a general use of bituminous coal for 
heating purposes at that time on account of a short¬ 
age in the supply of anthracite, and due to the fact 
that people were unfamiliar with the proper methods 
of stoking their furnaces when using soft coal, there 
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A RECORD OF ATMOSPHERIC DUST 

The various lines on the above chart serve to indicate the 
amount of dust in the air at various times 

was a smokiness to the city resembling that of this 
past winter—the smokiest m the history of the city 
of Washington.” 

These airplane records show that with a clear sky 
in the morning there is more dust near the ground 
and less at an altitude of between 2,000 and 7,000 
feet than in the afternoon Undoubtedly, the in¬ 
crease at high levels later in the day is due to 
convection The cleansing effect of rein shows up 
distinctly in the records, while the difference m 
distribution of the dust m the atmosphere on clear 
and on cloudy mornings is clearly apparent 
It is well known that aerial haze affects photog 
raphy from the air, and the results from the bureau’s 
airplane tests show in a measure the influence of 
moisture and other factors as well as dust in the 



USING THE OWENS DUST COUNTER 
Irving F Hand of the United States Wfather Bureau ready 
to ascend for up per’atmosphere tuts 



AT THE TOP OF WASHINGTON MONUMENT 
Here air was collected and the photomicrograph reproduced 
above shows calcite and gypsum crystals 


formation of the haze in which we are interested. 

According to the Weather Bureau, atmospheric 
dust is composed of particles so small that only a 
few of the larger ones con be examined by the usual 
petrographic methods Finely divided mineral mat¬ 
ter and loess comprise the largt r pari of the parti¬ 
cles, while a few diatoms, spores, pollen, crystals 
of calutc and gypsum, and in winter, various prod¬ 
ucts of combustion have been discovered. 

As a general rule it can be said that the average 
size of the particles decreases with the altitude at 
which they are collected The average diameter of 
the partules collected at the surface is about four 
times that of those gathered at 10,000 feet. 


Can We Eliminate Dust from the Air? 

Surface visibility is a poor criterion of visibility 
at the ordinary levels of air navigation. After leav 
ing the ground on a morning when objects could be 
seen at a distance of 20 miles or more, upon reach¬ 
ing a height of 3,000 feet it appeared as though the 
plane were flying in dense smoke and the visibility 
decreased to 10 miles. However, generally speak¬ 
ing, the higher one goes, the less dust he finds. 
During the experiments at Bolling Field, at an alti¬ 
tude of 10,000 feel, the average number of dual 
particles per cubic centimeter was found to be lees 
than 50, while in summer, at 6,000 feet, which ia 
nearly to the top of the surface haze, it is about 220 

Scientists have discovered that if air containing 
dust, fume, or smoke » subjected to a high tension 
intermittent direct-current discharge, particles are 
precipitated with varying degrees of efficiency This 
fad was noticed about a hundred years ago, but it 
received no successful commercial application until 
Dr F 0. Cottrell, in 19M, constructed his first plant 
for the recovery of sulphuric and fume 

What will be the outcome nf this exploration of 
the air m terms of actual value to aviation, navi¬ 
gation and science in general 9 As a result of Dr 
Kimball's and Mr Hand’s investigation of the at 
inOHpliere, it is being made undeniably clear that 
the next step should be an attrmpt to rid the air of 
the lilies to as great an extent as possible, of ex 
trancous dust partules whuh wc now know affect 
both visibility and public health Various public 
health services hove written to Dr Kimball, asking 
for his cooperation in studying the du>t content of 
the atmosphere and its effect upon public health, 
while aviators and navigators the world over ore 
thankful for this boon which gi\is them foreknowl¬ 
edge of atmosphrnc conditions, so that in the future 
they will not be so dependent os heretofore upon 
mere winds of chance 
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MURAL FRESCO!* OF ANIMAL*. DRAWN IN POLY< HROME ON THE WAIL* OL A CAVFRN IN FRANCE BY ANCIENT CRO-MAGNON ARTISTS 


The colon employed by these priest-artists of 18000 years ago were red, brown, black and yellow, and were obtained from iron ochre, oxide of manganese and other minerals 


The Fossil Bones of Early Man 

Man's Life on Earth Has Been Extremely Long. As We Trace It Back His Bodily 

Form Becomes More Primitive 

By J Reid Moir 

Fellow of (he Royal Anthropological Institute 



HERE is no doubt that, as compared with 
the vast number of flint implements 
found in anrient deposits throughout 
the world, the discoveries of the bones 
of tho human beings who made these 
implements are exceedingly rare 

It is, of course, only to be expected that his flint 
implements would be numrroutt because, in the first 
place, every prehistoric man mu»t have made a great 
many in his lifetime—as do primitive people of the 
present day—and secondly, these specimens arc 
practically indestruitiblc, and so have survived the 
drastic vicissitudes of the past 

On the other hand, the comparative scarcity of 
ancient human bones is not a very surprising fart, 
since the population of early prehistoric times could 
not have been by any means large Further, it is 
probable that when an individual died, his body was 
left out in the open to decay, or to be eaten by 
carnivorous animals The fossil bones of man that 
are found in ancient gravel beds and other water- 
laid deposits, are almost certainly those of people 
who were drowned, or whose bodies, left lying in 
the open, were swept away by floods and buned in 
the gravel and other deposits which were then being 
formed. Although the precious remains of man are 
therefore rare, yet enough of them have been found 
to enable us to form a clear idea of the type of 
people who inhabited this earth in remote times. 


A Sknll Both Human and Ape-llkr 

There cannot be any question that as we go back 
into the past, the type of man becomes more and 
more prnmtitr, and shows an ever-increasing simi 
larity to those of the higher apes Although the 
existence of man at any given period can he proved 
with certainty by the finding of his flint implements 
in the deposits of that period, yet the discovery of 
actual human bones is always regarded os a crown 
ing triumph of research in prehistoric archaeology, 
for it seta the seal of certainty upon the previous 
finds of his flint implements In this article I pro¬ 
pose to describe to you some of the more important 
discoveries of human fossil bones that have been 
made, and to show their great antiquity. 


About thirty-five years ago, a remarkable dis¬ 
covery was made in Java by Professor Dubois, who 
had been sent out by the Dutch Government to 
explore certain deposits in that island, which were 
known to be very rich m the fossil bones of animals 
Fortunately, these researches resulted in the discov 
cry of the upper portion of a skull, the thigh bone, 
and two teeth of a creature that evidently possessed 
both human and ape-1 ike characteristics The dis¬ 
coverer of these* remains gave to them the name of 
Pithecanthropus credits, or the “erect walking man 
ape,” There tan be no doubt that this title is cor 
rect The skull cap shows marked ape-Jike features 
—a great projecting, bony ridge over the eye sockets 
and an almost non existent “forehead”—while the 
inside capacity of the skull has been shown to be 



AN EARLY PALEOLITHIC FLINT 
This seven-pound, ten-inch implement was made in the days 
of the first glacial stage — 500000 years ago 


intermediate between the highest apes and the lowest 
type of man Although the skull cap exhibits these 
remarkable characteristics, the thigh bone and teeth, 
which must be referred to the same individual, ap 
proximate very closely to those of modern man. 

Thus we see that in this Javan discovery there is 
placed before us a creature possessing both ape-like 
and human resemblances The exact geological age 
of this fossil has been in dispute, as is often the 
case with the remains of ancient man, but it belongs 
either to the close of the Tertiary, or “third” geo¬ 
logical period, or to the beginning of the Quatem 
ary, or “fourth” penod, and it is quite likely not 
far from one half million years old 

Another very important find—that of a human 
jaw-bone m fossilized condition—was made in 1907 
at Mauer, near Heidelberg, in Germany, at a depth 
of about 90 feet from the present surface of the 
ground. The geological age of thu specimen is well 
known Judging from the nature of the animal 
remains found with it, it is clearly of the same 
penod as that of the Cromer Forest Bed of Norfolk, 
from which I have obtained a large number of flints 
flaked by human hands. 

Ape-like Jaw, Homan Teeth 
The Heidelberg, or Mauer, jaw-bone is a most 
impressive relic of early man. Not only is its 
antiquity profound, but its massive size and brutal 
appearance at once nvet the attention of anyone 
examining it The specimen shows no sign of a 
chin, and the ascending rami (those portions of the 
jaw which branch upwards from behind the rear¬ 
most molar teeth) are of extraordinary width and 
strength It is obvious that the being who pos¬ 
sessed a jaw-bone of this character must have been 
almost of gordla-like proportions. In fact the jaw¬ 
bone itself, if the teeth had been missing, would 
have almost certainly been regarded as that of an 
ape But nearly all the teeth are present, and these 
are of a definitely human type 
Thus, in the Heidelberg jaw-bone we see again a 
combination of human and ape-1 ike characters. 

We turn to a discovery made at Piltdown In 
Sums, England, some years ago, by the late Mr. 
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Charles Dawson of Lewes. When visiting a shallow 
pit where gravel was being raised, he obtained from 
a workman some portions of a \ery thick and fos¬ 
silized human skull. This important find induced 
him to conduct diggings m the same gravel pit, and 
eventually half of a lower jaw bone and a large 
human canine tooth were discovered. The gravel in 
which these remains occurred is not far from the 
valley of the River Ouse in Sussex, and is evidently 
a very ancient deposit Unfortunately, the gravel 
is not of great depth, nor is it covered by any other 
bed which would enable us to “date” it geologically. 
Thus, the exact age of the Piltdown deposit, though 
unquestionably very ancient, is not known; but the 
flint implements found in the same deposit of gravel 
are of very early types such as we know occur in 
beds of the Late Tertiary and Early Quaternary 
periods in East Anglia 

The Original “Cave Man” 

The skull and jaw bone, which have been described 
by Dr Smith Woodward, and by Sir Arthur Keith, 
show us once more an individual with both human 
and ape-1 ike characteristics. The skull is of defi¬ 
nitely human form It shows no trace of the pro 
jecling ridge 'above the eye sockets, such as is so 
prominent a feature in some early ty|>ex of man 
The bones of this skull are very thick, but otherwise 
m its general outline there is nothing very ape-like 
about it 

But when we turn to the jaw-bone we see a very 
different picture, for it possesses many ape like char¬ 
acters There is the usual absence of a chin, and 
the whole aspect of the specimen is very primitive 
The most outstanding peculiarity of it is the canine 
teeth, which stick up above the level of the others, 
in the same way in which the ape’s canines project 
Never before has a human being been known with 
a definitely human skull, and with jaws showing 
canine teeth of this kind. Thus, the Piltdown dis¬ 
cos cry is of great importance and interest to all 
those who are interested in man's ancestry. 

It is possible that those fossil remains which I 
have described, namely, those of Java, Heidelberg, 
and Piltdown, lived during the warm climatic phase 
intervening between the first and second glacial 
phases and are possibly 500,000 years old 

We must now pans on to a later epoch, when the 
third glacial episode or ice invasion was commenc¬ 
ing and western Europe was peopled by a strange 
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A COMPARISON OF THIGH BONKS 
Leit Modem man Centex Joint ape-man Ru.111 Gib¬ 
bon The center bone most nsemblrs that of a man 

race whose remains have been found in caves and 
rock shelters over a large area of country These 
human beings arc known by the name “Neander¬ 
thal,” because the first skull of this race wan found 
m a ca\e in the valley of the Neander River in 
Germany A very great deal is known of these early 
people because sevrral nearly complete skeletons of 
them have been found Three finds clearly represent 
ceremonial burials—the oldest intentional interments 
as yet discovered 

The Neanderthal Tace used very characteristic and 
well flaked flint implements, and was associated with 
a large number of cold loving animals whose re¬ 
mains have been found m the deposits of the period 
during whuh this race lived m Europe 

The skulls of these people were very long and 
thick, and had a great bony ndge extending across 
the eye sockets. The Neanderthal people had mas¬ 
sive jaws and teeth and short, thick limb bones. An 
examination of the leg bones of this race shows 
that they probably walked with a slouching gait, 
and from the position of the foramen magnum (the 
aperture at the base of the skull through which the 
spinal cord passes to the brain), it is concluded. 


Before the Neanderthal race entirely disappeared, 
a new and much higher type of prehistoric hunters 
had entered western Europe, bringing with them a 
hitherto unknown culture. These newcomers were 
remarkable pcoplr, for not only were they quite 
“modern" in their bodily form but they were artists 
of no mean ability—as the drawings, sculptures, and 
engravings of animals they left behind them in their 
old camping places, so vividly show 

The first discovery of skeletons of this race was 
made in the rock shelter of Gro Magnon m France, 
where they had been buried It revealed a type of 
individual of commanding lu lght, long headed, and 
with jaws and limh bones comparable to those of 
the highest races existing today Indeed, my friend. 
Sir Arthur Keith, has likened them to the Sikhs of 
India, while others, because of their artistic powers, 
have called Lhcm “the Paleolithic Greeks” 

Neanderthal Man Not Our Ancestor 

The origin of the Cro-Magnon people, ax Uiey are 
called, is somewhat obscure, but it is clear that they 
lould not have developed from the primitive Nean 
dertlialcrB Therefore, their ancestors must be looked 
for in pre-Neanderthal times, and it is prohahle 
that the well known Galley Hill, Si Denis, and 
other discoveries of human hones of modern type 
m very ancient deposits represent these ancestors 
There would thus seem to be no doubt as to the 
great antiquity of the modem type of man of which 
the Cro Magnon people of about 10,000 years ago 
were such splendid physical examples 

The fact must be emphasized l hat the Neanderthal 
race cannot be regarded us the ancestors of modern 
man (Homo sapiens) It would appear that, pos¬ 
sibly, the cold climate conditions obtaining in Europe 
in middle Paleolithic limes favored the sturdy Ncan- 
derthalers, and enabled them for a considerable 
period to dominate western Europe But, both in 
their physical structure and m their flint imple¬ 
ments, they represent a vrry early and primitive type 
of mankind. 

In this short survey I have mentioned merely a 
few of tho discoveries that have been made of ancient 
human bones, but even lilts evidence is, I think, 
suiEt tent to carry conviction as to the great antiquity 
of man, and that, as we delve into the very remote 
past, we find human types becoming more and more 
primitive, approximating in their bodily form to 
that of the higher apes. 



ftw i ta W Ihf to i v ta Mu— uf jhlMil IlfcMT 


THE “OLD MAN 1 OF CRO-MAGNON 


GRIMALDI NEGROID YOUTH 


NEANDERTHAL RACF FRAM t 


Some mv there were <Arr- Cro-Magnon races —T aucastan, 
Mongoloid, Negroid Others daim all were one people 


Skull from a awe on the shores of the Mediterranean Did 
part of the Cro-Megnard negroids come from Africa * 


Neanderthal man lived hath before and during the last 
stage of the Ice Age Cro-Magnon man exterminated hint 
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EXLHEOLLR DAM FROM THK AIR a VIEW FROM THE MERCED RIVER 


This mew was taken from one o) the cables that ran WO feet above the bed of the stream. The pouter house is in the background and the giant hoisting loiter shows beside it The 
The concrete hoisting tower at the right is the highest of Us type in the world tunnel at the left it that through which trains ran anal completion of the dam 


Latest Lofty Dam in California 

Dam, 330 Feet High, Impounds Sufficient Water to Cover 289,000 Acres One Foot Deep 



XCHEQUER dam, irrigation and power 
project of the Merced Irrigation Dis¬ 
trict, Merced County, California, to 
<o*l n,000,000 dollars, and said by 
its engineers to have been the largest 
work of its kind under construction in the world at 
the time, was completed this spring and is now 
storing water 

The dam, situated on the Merced River in the 
Sierra hills east of Merced, is 330 fcit high, 960 
feet long, 220 feet thick at the base, and 16 feet 
thick at the top, and will store 289 000 acre-font of 
water. It will also make possible the generation of 
42,000 horsepower of hydro electric energy Back 
of the dam a lake 12 milts long and nn average of 
106 feel deep is formed and approximately 91,000, 
000,000 gallon* of water is available for irrigation 
and power purposes 

Exihequer dum is unique m that it is higher than 
seven out of < iglil of the great dams of the United 
Stales, und will have ba< k of it, engineers nay, the 
highest head of water in the world Only one other 
dam in America tops it, that is Arrowrock dam on 
the Boise River, Idaho, which is 349 fret high 

Several other interesting clmras are made for the 
project, among them liemg the use of the highest 
concrete hoisting tower in the world, with which the 
396,000 cubic yards of <oncrete that went into the 
dam and power house were raised and placed This 
tower was 475 feet high and cost the contractors 
no less than 500,000 dollars. 

One of the distinct problems faced by engineers 
in the construction of the dam and power house 
was the fn< t that 17 miles of railroad of the Yosemitc 
Valley line had to he relocated some 300 feel higher 
up the Merced River canyon, because the original 
right-of way is now being covered by the waters of 
the lake. This feat alone cost the district almost 
5,000,000 dollars 

Furthermore, trains which run over this line to the 
famous Yosemite National Park had to be kept run 
mng, so it was necessary to build the dam around 
and over the railroad, leaving an opening through 
it as work progressed and allowing the 24 trains 
daily to pass through the dam without interruption 
The tunnel thus formed was filled as one of the last 
bits of work connected with the project and trains 


are now running over the upper and relocated line. 

The following facts will give a better idea of the 
size of the project: 

Area of reservoir, 2,721 acres. 

Depth of water at dam, 315 feet 

Total capacity, 91,000,000,000 gallons. 

Annual discharges of river at dam, 960,000 acre- 
feet. 

Excavation for foundations of dam, 97,000 
cubic yards. 

Total concrete, 396,000 cubic yards. 

Radius of arch of dum, 675 feet 

Weight of penstock and sluice pipes, 622,000 
pounds 

Weight of valves and gaits, 1,100,000 pounds 

The valves and gales for regulating the flow of 
water include Iwo 48 by 60 in< h high prrssure slide 
gates two 7 r i by 96-imh high pressure slide gates, 
two 96 inch inlet diurtieU r penstock valves, two 96- 
nuh inlet diameter, free discharge needle type 



valves, and two 60inch, inlet diameter, free dis¬ 
charge needle-type valves 

Spillways for the dam are of the overpour type 
into concrete channels, with a crest length of 336 
feet and a capacity of 75,000 second feel of water. 

Power house equipment is as follows Two 15,- 
625 kilowatt 11,450 volt three phase, 60 cycle, 257 
revolutions-per minute generators with a maximum 
capacity for the plant of 42,000 horsepower using 
1,500 net ond feet and two variable head, cast-steel 
case, 257 revolutions-per minute turbine water 
wheels 

The power house output annually is 120,000,000 
kilowatt hours whi< h the dislru t lias already con¬ 
tracted to sell to a California power corjioration 
for V/j mills per kilowatt-hour or about 540,000 
dollars a year 

While construction work on the dam and power 
house proper was completed on schedule, comple¬ 
tion of the entire project was delayed somewhat by 
the relocation of the railroad 

Owing to the fact that the project is in mountain¬ 
ous country, the relocation of the railroad necessi¬ 
tated the movement of almost 2,000,000 cubic yards 
of rock and earth, the drilling of four tunnels, one 
of them a quarter of a mile long, and the construe 
lion of three steel bridges, one of them 1,600 feet 
long and 236 feet high 

This table shows how Exchequer dam compares 
in size and cost with some of the other big dams of 
America: 


Dam 

Height 

Length 

Cost 

Exchequer .. 

330 ' 

961 

♦15,000,000* 

Don Pedro 

283 

1,040 

4000,000 

Roosevelt .. 

280 

1,125 

4091,000 

Arrowrock . 

349 

1,100 

4497,000 

Elephant Butte 

306 

1,674 

5,000,000 

ShoMione 

, 328 

200 

1,671,000 

Kensico 

. 307 

1,825 

15,171,000 

Keokuk ... , 

,. 53 

4360 

24000,000 


* lnchnWa nloeatbif railroad. 


PARTIALLY COMPLETED BRIDGE 
ThU bridge. IJ500 feet long and 236 feet high, was built for 
the reheated Yosemitc Volley RoUrood 


q The District of Columbia has one of the few 
municipal garbage disposal plants that u run at 
. a profit. How the refuse is turned into salable 
oils and greases is an interesting story that wiU 
be told in an early issue . 
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SHACKLF WHICH TAKES THE WHOLE STRESS 
// the specimen under ten suddenly pioes way there u a considerable recoil due 
to the elasticity of the various parts of the machine in designing the shackle 
this point had to be considered in order to avoid disastrous results 


THE MAMMOTH MACHINE AS A WIIOLb 

Its overall length is 120 feet and it stands 1 Wi feet abovt float level it mil take specimens 
up to fifty feet long and 12 inches by t tnrhes i /ass sertum for t* nsion members and up to 
45 by 15 inches for compression tor transverse bending the maximum span u 20 feat 


Giant Testing Machine Pulls 2,800,000 Pounds 


A huge testing machine capable of exerting a fone of 1,250 long tons ha* 
jiut been completed in Birmingham, Lngland, primarily for testing part* 
of the immense arch bndge of 1,500 feet spans that is now being built 
across the harbor of Sydney, m Australia Our British contemporary, The 
Engineer, states (July 30, 1926) ihat “from tune to time efforts have been 
made in America to test to destruction full sixed members of bridges and 
other structures, with the object of venfying the designer's calculations, 
but, so far as we are aware, the apparatus used in these tests was rather 
crude and neither allowed of a graduated load nor of a precise determine 
lion of its magnitude. There is, however,” The Fngineer continues, “now 
in this country a machine capable of performing all the tests required by 
a bridge designer with great exactitude and convenience " Docs the above 
statement not stand as a challenge to American engineering 9 The new 
machine is said to be easily the largest of its kind, capable of pulling 
apart a steel bar over six inches in diameter The required tension and 
compression stresses are applied by means of a hydraulic ram 32 inches 


in diameter with a stroke of 66 mihe* lo this ram water is supplied at 
a picture of up to two tons per square imh iunu the most important 
lessons to lx gained from the listing of large specimen* for i irimm strut 
lures null a* bridge girder* post*, tie rod-' and mi on n*ull Irom their 
actual observation and study while undergoing gradual destruitivc lost, the 
machine wa* built horizontally instead of v<rti<all\ Hence, a i lear view 
of the tc«t specimen may be had at all time* Thi amount of the load is 
measured bv means of a slot lvard at one end The full stress of 1,250 
tons (presumably the long ton of 2,2HI pounds usually employed in Great 
Britain) is carried by the massiu shackle shown above It must be 
measured with u high degree of a<<urar\, large os it is It is therifore 
balanced against a weight of one ton on the steelvard, the rutin of leverage 
being I to 1,250 As the loading of ihe knife edge must be kept within the 
limit of hvr ton* per lineal inch (if the rdm * are to remain odircs), it is 
obvious that the edge would hn\e to lie 20 feet long 1 Smic *n long on 
edg would be impracticable the load is divided between four levers. 
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Classifying the Arthropod 

This Sub-division of Animals That Have No Bones Makes an Interesting 

Subject for the Nature Student 

By S F. Aaron 

Drawing! by the author 


n rr would be an aid to nature study if the 
term “arthropod" were as commonly 
used, as familiarly accepted and as well 
understood as the words insect or 
- spider, reptile or bird. 

The definition of arthropod is as easily compre 
bended as any term that refers to a group of animals 
or plants It includes all that largest sub-kingdom 
of organic creatures that have a segmented exo¬ 
skeleton and locomotory appendages In other 
words, they are the animals that are without a back¬ 
bone or any bones at all, strictly speaking, their 
bodies being encased in a ringed, exUnor tegument 
and having legs and, sometnms, wings In this 
great division is indudrd (hr i rahs, lobsters and 
shrimps as one class, the spiders, mites and scorpions 
as another, the millepedes and rentipedes as the least 
numerous group and the inserts whirl] in numbers of 
distinct forms or spcties exceed all other animals 
and plants combined 

Thus the arthropods, considering their varied and 
extensive development, comprise the largest branch 
of the evolutionary tree, springing most probably 
from the ancestral forms of the annelids, or true 
worms, the latter falling for behind in the effort to 
meet suere^fiillv the widely different and changing 
influences of environment 

There are more extreme chffereni'cs in the forms, 
habits and behavior of the arthropods than are to be 
found in any other division of the mutual kingdom 
of eijual importance, as the cJassihi otiomsls sec it 
Without giving muth attention to the narrow dis 
ti not ions of the systematists, it is nevertheless cssen 
tial that we understand those major variations and 


peculiarities without which we could not draw com¬ 
parisons and would be at a loss to flud distinctive 
appellations Therefore, a butterfly is an insect 
because it is divided, or inserted* more completely— 
bead, thorax and abdomen—than spiders and crus¬ 
taceans, which have the head and thorax all in one 





COMPARISON OF MUSCLF AND WING STRUCTURh 
The intecta on the left, the golden-eyed fly, onf-lion fly and 
swallow-tailed butterfly, are among the weakest aerial per 
formers Those on the right . the bee fly, robber fly and 
noctuid muth of the army worm arc among the swiftest of 
all winged creatures 


and only the abdomen attached by a stem. The 
millepedes have merely a series of even rings and 
are therefore more distinct 

The spiders show less variation than all other 
groups, they are all carnivorous, are the roost agile 
of all arthropods and the least affected by cold, 
though possessing a low vitality from direct injury 
A pin may be thrust through the body of a butterfly 
and withdrawn and the creature apparently suffers 
little inconvenience beyond an occasional, temporary 
muscular constriction Even with the pin left in 
place, the highly organized insect will enjoy a repast 
of flower nectar Thrust a pin into a spider only a 
little way and the creature dies immediately The 
nervous and sensitive organism of arthropods pre¬ 
vents them from experiencing actual pain, as is also 
true of the lower forms of the vertebrates. 

The eyes of the arthropods have become a means 
of classification Because of their great variation 
and complicated development in many forms, it 
might seem that they had also rearhad a high state 
of optic perfection, as is the case with the eyes of 
cats, certain rodents and many birds. But this is not 
so The range of vision is never over ten feet, gen¬ 
erally much less than that and often but a few 
inches Although the observation of movement, 
commonly by the reflection of light, is of great use 
in determining the attack of an enemy, or more 
rarely, the swift presence of a mate, there is almost 
a total lack of recognition of form, as may be fre¬ 
quently noted A winged insect will alight on any 
stationary object—a butterfly net, the collector's 
hand, the head of a snake or within a few inches of 
an insect-eating bird. Bright contrasts of color are 
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dbterned, as it also reflec te d light when not moving, 
frtt for the most party the true nature of nearly all 
objects is made known by odors. It would thus 
appear that the ability to detect with astonishing 
aoctdftcy the moat delicate odors, and these at long 
distances, has become a more easily effected matter 
of extreme- development than a discriminative optic 
nerve; yet this is the more strange when the differ* 
ences of transmission between rays of reflected light 
4nd odoriferous particles are considered, the latter 
depending largely upon the wind. It is not only 
and chiefly a matter of discrimination, but one of 
comparative sensitiveness. Certain sexual odors 
bring winged insects for miles, while the extreme 
attractiveness of artificial light has a very limited 
range. These facts are fully proved. 

A simple experiment is the placing of a brightly 
colored imitation flower among acLual blossoms, the 
colon not necessarily agreeing. Many nectar-seeking 
Insects, notably the butterflies and bee-flies, will visit 
it, though remaining only a fraction of a second. 
Thus the bright hues of flowers contrasting with the 
foliage do aid, although in a minor way, to guide 
insects to them for purposes of fertilisation, yet all 
these lovers of sweets are even more eager to visit 
molasses smeared on tree trunks and the dripping 
of honey-dew than to seek the most delectable and 
brightly colored flowers. 

Although showing considerable variation, being 
thread-like^ clubbed, pectinate, feather-formed or 
branched, the antennaa of the arthropods, which are 
almost their sole means of detecting odors and of 
determining the direction from which they emanate, 
are not of class distinction, but give character to 
orders and families of nearly all groups Legs, and 
the thorax supported by them, constitute the chief 
differences of major value in identifying the four 
classes of the arthropods the Crustacea and Arach- 
nida, having right legs attached to a cephalo thorax, 
the Millepedes, having almost as many legs as Lite 
numerous body rings which include the thoracic and 



fyir ir, 

LONG-LEGGED INSECTS 


Tori A stilt bag. Cairns’ A tdata crane fly Lowm A 
pedipalpi, commonly known sj m ioddy4ong4tgt ” This insect 
surrounds nod holds iu pray with Us long legs and them pro* 
cnads to kUl it. Illustrations about full sis* 



SFVERAL FORMS OF ARTHROPODS 


Tor* A lace-winged bug, one of the extremes of exoskeleton 
forms, much enlarged Left Center A mile, one of the 
amplest of arthropods, greatly enlarged The mile is of the 
spider class Right Center A spnngtad, one of the simplest 
of the true insects . Shown about four times natural sue. 
Center i A paratvlic wasp, iu Ufa no larger than a pm head 
Lower* A Jigger wasp , natural sue 

abdominal organs, and the insects with hut six legs— 
whence the name Hexapods. The latter constitutes 
the only class that possesses wings, although there 
are many apterous forms. 

There is little variation in the general construction 
of arthropod legs, all consist of five distinct parts, 
but the tarn, generally of five joints also, arc, in the 
simpler forms, of two and three joints Length and 
relative size as denoting strength arc the chief dif¬ 
ferences Running speed bears little respect to num¬ 
ber or sue, but for leaping, the femora are always 
thickened for the additional muscular development 

“Thousand-legger” Has Only 220 Legs 

The terras centipede and millipede are, of course, 
extreme exaggerations, the former group of entirely 
carnivorous forms are rapid-running and possess 
commonly from twenty-six to forty two legs. The 
“thousand leggerm” have as many as 220 legs, two 
pairs operating from each of the body segments, 
with the exception of the three posterior rings. 
These creatures are slow of motion and vegetarian 
Allied to these are the sow or pill bugs, so called, 
which have 14 legi attached to the thoracic rings. 

Extreme length of legs is of importance as a means 
of protection against savage, shorter-legged enemies, 
or, in predacious forms, as a sort of encompassing 
cage to prevent the escape of smaller prey. Thus, 
“daddy-long-legs” (pedipalpi), in making ready to 
pounce upon a leaf beetle or lethargic fly, surrounds 
it with drawn-in legs and then swiftly lowers its 
body upon the victim. 

The number, shape, size and venation of the wings 
are factors governing the classification of the insects 
Invariably the relative power is governed by the 
muscular development in proportion to the wing 
area. Thus, all the swift-flying species have stout 
bodies and small wings, while nearly all the slow 
or indifferent fliers, among the latter being those that 
merely support themselves in atr and drift with the 
breeze, are forms with slender bodies and compara¬ 
tively large wmga. There are some exceptions among 
the heavy-bodied forms, as notably the plant lice 
which have their muscles crowded out by the diges¬ 


tive and genital organa. Also, some beetles are 
endowed only with great leg power. Among the 
butterflies, the geometnd moths and the true Ncu- 
roptera, there are large-winged species that have also 
great muscular power, enabling them to fly moder¬ 
ately fast, with excellent control. 

Size in general is of little importance with regard 
to the characteristic form or habits of any species 
Certain families of all the classes arc all very small 
or quite gigantic, others posses* genera and species 
of both extremes. Wc are inclined to regard those 
forms demanding the use of ihc microscope os pos¬ 
sessing simple organisms, finding this in the protozoa 
and in such vegetation as the bacteria Among the 
Crustacea and Millepedes there are none that are 
exceedingly minute, except when hatched out, but 
the insects possess many forms that are microscopic 
in all orders and the mites belong to the Arachnids 

We are also prone to regard microscopic creatures 
as relatively simple with regard to mentality It 
almost seems, at first thought, os though choice, 
memory, recognition of cin umstanres and attendant 
mental processes that are shown by many of the 
more highly developed insects would require a brain 
large enough to receive and record these complex 
impressions. However, the most minute Hymenop- 
trra and Diptera are not only similarly constructed 
physically throughout, but also show habits similar 
to and as remarkably complex as closely related 
forms a hundred times larger Thus the tiny wasps, 
no larger than a pinhead and that arc parasitic on 
aphids and spider eggs, might be compared in size 
with the big ichneumon wasps, like a shrew unto an 
elephant. 


q One of the unrivaled “wonders of the common - 
place* u the tiny snow crystal, too fine in detail 
to be seen unaided By a painstaking technique , 
these have been photomicrogruphed The method 
used for this work and results obtained wUl be 
described ui our December issue. 



MULTILEGCKD ARTHROPODS 

Top Wood-louse or pill bug (not a hug at all), that rolls 
itself up like an armadillo Its tech mail name w ArmadiUi- 
dutm. Center Woodland centipede killing a bee fly Lower 
Millepede or so-called *thousand legger M 
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Figubb 1 to 4: CuwR-uf View* or tux £te When (JnoEacoiMc Tests 


When Reading, Your Eyes Move in Jumps 

Tests With Chinese Characters in Vertical and Horizontal Lines Disclose Some 
Remarkable Facts About the Movements of the Eyeball 

By Professor Walter Miles, PfuD, 

Psychology Laboratori™, Stanford University 


HOME ancient Chinese as he sat leading 
Hith his fingi rtips resting lightly about 
his eyes and on his forehead, may have 
nolm*d, through the sense of louth, (lie 
L J peculiar jerking motion of the eyes as 

he scanned a line of characters Considering the 
fact that the eyelids follow the movements of the 
eyelulls, promptly responding as the line of vision 
is raised or lowered, the reading of symbols arranged 
along a vertical line would offer a good opportunity 
for making this observation 

Chinese characters have traditionally been arranged 
in vertical lines to he read from top lo bottom, 
starling in the uppeV right hand corner of the page, 
and proceeding with successive lint's lo the left 
Blit s« far as our scientific'world is aware, no 
Chinese, and He may say also, no Egyptian <»reek 
or harhanan, ever retorded the fact that the eye 
goes in little jumps when reading 

it remained for Professor Javal of the University 
of Pans lo discover, in 1879, that the passage of 
the eyes along a line of print is not a continuous 
movement He used no elaborate apparatus, simply 
direct observation aided only by a mirror Now 
that attention lias l»cen drawn to the phenomenon, 
anyone can easily vi rify the fact of the discontinuous 
movement by t losely watching a person who is read 
mg It is more difficult to detect in one’s self but 
this can lie done by careful observation 

Discontinuous movement is the typical behavior 
of the cve» in the individual who, walking or quietly 
talking with a companion, looks out upon his envi¬ 
ronment The eye moves and pauses, moves and 
pauses, alternately flitting and perching like a bird 


in a bush The movements are not of the name size, 
and may be m any axial direction Winking, for 
moistening the eyeball and generally “servicing” it, 
commonly occurs during the movement pfiase Often 
there is the further complication of an associated 
head movement 

If we think of the eye as a camera and if there are 
to lie clear images on the retina, it must have 
moments of stationary position Blurred images 
would result at the time of movement unless 
the object of vision and the eyes moved at a cor¬ 
responding rale A chicken or a pigeon that is 
walking is observed to move the head in a jerking 
manner By so doing, moments of stationary posi¬ 
tion are secured for the eyes, with the result that 
relatively unblurred vision is obtained while the 
body is continuously moving The pauses of the 
human eves arc really quite brief, but “mere 
glances” though they be, they constitute the real 
times of “seeing” and have much greater duration 
than have the movement phases The method of 
proving this is described below 

Chinese a “Two-dimensional” Language 

Perhaps it lias always been implicitly assumed 
that the eyes perform discontinuous movement in 
reading as in oil other observing of stationary 
objects Professor Javal’s discovery was, however, 
not limited merely to establishing this point His 
work was of important r Iiecause it revealed the 
characteristics of mental perception He found that 
the number of pauses in reading a line was not very 
great—only about half as many as there were words 
in the line. This was a discovery indeed Accord¬ 


ing to this individual, letters were not seen as such, 
words and even groups of words were grasjped as 
wholes 

This field of inquiry, once opened up, was entered 
by a number of investigators, and has been chiefly 
worked by Americans. Tracing levers were devised 
lo be attached directly to one eye by means of plaster 
of Paris or ivory cups. These devices gave perma¬ 
nent records on smoked paper, but had their disad¬ 
vantages, not to mention dangers, to those who served 
as subjects Photography oflered the most practical 
means of recording. Motion pictures were tried and 
were quite effective in some laboratories, notably 
at Yale But the measuring of the photographs in 
the successive frames of the motion picture for 
plotting the results were very tedious 

Professor Raymond Dodge, working at Wesleyan 
University, originated a technique of photographing 
on a continuously moving film He illuminated the 
eye with an arc lamp placed at some distance, and 
took advantage of the fact that the bright image of 
the lamp reflected in the eye shifts position with 
eaih e)e movement, because the cornea has a differ¬ 
ent curvature from the eyeball and protrudes 
slightly This technique is now commonly in use 
and is the orn which we are employing at Stanford 
University By this method, the reading of English 
has been extensively studied, and some European 
languages also have been carefully examined with 
interesting results. 

Chinese is radically different from those languages 
that have been studied in this manner It is arranged 
in the vertical axis. It Is not based upon phonetic 
spelling Its characters are all essentially perfect 




CAMFHA FOR 11 F( Oil DING FYF. MOVEMENTS 
Ficuiie 9 To thr extreme right, in the photograph above, mrr shown the arc bmp and the 
motor for interrupting the light and making time measurements possible 



ONF OF TI1E SUBJECTS UNDER TEST 

Ficuu 10 Notice the two small mirrors that refect the Ufht to the eve of the subject* and. 
make it unnecessary for him to look directly at tht source of ill um in a ti on 
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Figures 5 to 8t Homs Eye Views, See rut Description in tme Text 


squares so that it may be termed a “two-dimensional" 
language. Of these the simplest form is a horizontal 
line, while other characters look like complicated 
windows of lattice-work and each character may 
contain more than thirty strokes. It is quite natural 
to ask whether Chinese is read with the same sort of 
eye movements as are used for English, whether the 
eye stops on each character or perhaps even wanders 
about within complicated characters. The recent 
investigation by Mr. Eugene Shm and the author 
is die first study of its kind on Chinese. 1 

The photographs of the eye which accompany this 
article are for demonstrating just how it is that the 
bright image of the lamp reflected on the cornea 
shifts with the movements of the eye and may thus 
be photographed to give a record of eye movements. 
These photographs were taken, in each instance, with 
the film stationary as in an ordinary camera In 
Figures 1 and 2, the subject, a Chinese, tried to look 
steadily at a white pinhead for four seconds while 
the film was exposed. He succeeded in Figure 1, 
but in Figure 2 the bright dot on the black corneal 
area is doubled, showing that his eye moved 

Horizontal eye movements, voluntarily performed, 
are recorded in Figures 3, 4 and 5. He looked at 
one pinhead for two seconds and then, with the 
shutter of the camera still open, shifted his gaze 
directly to another pm located on the horizontal, 
40 degrees distant, and held this position for two 
seconds. This, at least, is what he was asked to do 

1 W JL Ml Its ind Eluent Shun Photographic recording of 

moranMti In the rending of Chliww In vartUml ud horiaontal 
u«*i Method and preliminary remits. Journal of Experimental 
Pvehotagg, IBM. VoL I. pp, I44-3U. 


and what he thought he did. But the white dots on 
the photographs show that the eye paused at other 
places. The faint white streaks indicate the paths 
of movement Similar tests of 41) degree eye move 
ments made in the vertical are shown in Figures 6, 
7 and 8 Here it u likewise seen that the fixations 
of the pinheads are not perfect and continuous, and 
also that the path of movement is not actually 
vertical 

In Figures 3 to 8, inclusive, h spectacle frame 
carrying a bright metal bead was worn The reflet- 
tion from the bead indicates the method of recording 
possible bead movements Taking Figure S as an 
example, if in place of the stationary film used to 
take this photograph wc had employed a strip of 
film moving continuously in a verthal direction, cat h 
white dot would have registered as a vertu ul line 
connected by short, nearly horizontal, lines to othrr 
verticals The whole succession of positions and 
their relative durations would have been directly 
plotted and we would have a record of the name 
nature as Figure 12, hut in this case not a reading 
record. 

How the Records Were Made 

The arrangements of the special photographic 
equipment are evident from Figures 9 and 10 This 
is a compact and somewhat modified form of the 
Dodge type of eye movement apparatus The arc 
lamp and the timing motor, for interrupting the 
light and thus giving time values to the reading 
record, are shown at the extreme right m Figure 9 
The adjustable head rest (a support for the fore¬ 


head and a biting Itoard) are at thr Uft in the pic¬ 
ture The copyholder is dirertly in front of this, 
and just above the copy the lens may Ik* seen extend¬ 
ing from the long hood of the enlarging camera 
Two small, first surface mirrors near the subjnt, 
(see Figure 101, reflect the light from the arc to his 
right eye, hut from one -«ide so that he need net ste 
the light directly 

The entire rye and adjoining area is, of course, 
illuminated, but the camera is focused only on the 
bright light whuh is reflected from the cornea. 
Nothing but the movements of this bright spot will 
m«rd in die subdued blue light that is produced by 
using fillers in front of the arc The copy is lllunu 
nated b) a rending lamp with a rather strong yellow 
light. The film may lie moved in thr vertical or the 
horizontal hy a spring motor unit mounted ut the far 
end of the hood The camera prowdes a five-times 
magnification The adjustments are simple and 
dirrct and the apparatus may readily serve for 
recording eye movements under a \anc1y of condi 
lions A feature that is of particular \alue is that 
the page of copy ixponed at one timr nmy be quite 
large 

The specimens of copy to lie read, and illustrated 
m Figure 11, left and right parts are reduced 
for rcpreuluilinn in this article The squares of 
text in reality mi asure mx hy six inches Both ports 
in this case, contain exactly the same reading 
material In the right section It is printed in the 
\ertical ns ( Innrse is traditionally arranged on the 
page This would be read by starting at the upper 
right hand corner (at S on the illustration) and 


i i 

o •AN*na T MBo ftftXjfi •**B 

ttttft • ° lift TifcttN • BATtfctt&T • 

O SMB • ° JUUK*#** 

Bftxmn«* fttsx-ws* • m*«* t n maw ° * 

*-» • ftttBJtlft&ft*** • • * K o A MftAlil* 

mtwe# • Kjwa • in ° a vffluia • • ft*w* 

tt«nni * t n ° ftBM+Mejwx/t • 

am*±»*«*niit • aawaiBTM • fcmmb 

ft* • ttWDIMftf • MWBJiMftlT—ft • XM T-»H* ° ft 
*a • **=g • ****** • mmk o H'm-mmn • A**** 
&i*£ o £!««* • AMBMBftft • Iff • ■*«-«* • ft-* 
M •«6*ft o MiMft o ft*ft • A MAW • Me* fttlilft-ft* 
«T « ABMXtT* o AM*« • ftlftfflftftAWrr-SE* «a 

° «««****** • AM*** 

a • *« * asi • ***« * a* • a *« * wian • «««* 

Tift•■*«*!***! **««■»»»***•ftftft?-*• 
JUKI tAWWtMBMIff T «Stti • * • 


CHINESE WRITING IN ENGLISH STYLE 

Flaw 11, Lett A Miction of copy, printed in horizontal lines, that mu used in making 
the photographic eye-movement record* 



CHINESE WRITING IN CHINFJ 5 F STHF, 

Flti UK 11, Rilht In this piece of copy , the characters are arranged in traditional CAifieie 
form, to be read in vertical tin* * 
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RECORD OF THE EYE MOVEMENTS WHEN READING CHINESE 

Fhuhe 12 The lower of the two tracings is a record obtained when the subject was reading vertical Chinese, The upper one shows the results when the subject teas made to read Chinese 

characters arranged horizontally See Figure 11 for styles 


continuing in the direction of the arrow, reading 
successive lines from top to bottom until reaching 
the end at E 

In the left section of figure 11, the same text 
is printed in the horizontal arrangement that is typ¬ 
ical of English, rending from left to right As the 
Chinese characters arc squares, they may readily he 
placed in either axial line At present some Chinese 
scientific journals are printed in the horizontal This 
has the practical advantage of making it more simple 
to include quotations or names from English and 
European languages and such things as mathematical 
formulas. 

The illustrative record. Figure 12, of eye move¬ 
ments made in reading, is a combination resulting 
from reading a page of vertical text and a page of 
horizontal text The content of the two pages was, 
of course, not the same The camera was turned 
90 degrees, between readings, so as to hove the film 
moved at right angles to the direction of reading in 
each case The film was thus run through the camera 
twice. Our ordinary records are made in this 
manner, photographing two or more reading tests 
aide by side on a him two and a half or three inches 
wide The faint white line at the top is from the 
light reflected by the metal bead on the spectacle 
frame and indicates that the head was held quite 
still during the test. 

The Time of Eye Movements 

The large movements at the beginning of the 
record, left end, are not reading movements, but 
are preliminary The subject looked back and forth 
st two dots or short black lines placed one at each 
end of the initial line of copy A white screen at 
first covered the copy, but left these dots exposed 
The size of the movements made in looking at the 
dots could be compared with the later movements 
when looking from the end of one line to the start 
of the next, as the subject read the copy after the 
screen had dropped When the subject gets well 
launched in the reading, the swift movements made 
between lines are found to he smaller than the pre¬ 
liminary fixation movements This indicates that 
the eye does not actually look to the end of the 
line ner does it start at the very beginning The dif¬ 
ference in the size of the** movements for horizontal 
and vertical reading (upper and lower tracings m 
Figure 12) is noteworthy as the length of printed 
line was in this case the same This difference is 
due to a forward shift in the renter of rotation of 


the eyeball when the eye execute* vertical move¬ 
ments so that the cornea is not actually displaced 
us far 

The reading record looks somewhat like a succes¬ 
sion of low pitched flights of stairs. Each flight 
corresponds to the reading of one line. Evidently 
the record is complete for eight lines of horizontal 
text and nearly so fur eight line* of vertical copy 
Proceeding from the left, if we count the “treads” 
rather than the “risers/’ we shall find the number 
of eye pauses to be seven to nine per line, whereas 
there are 28 characters in a line The duration of 
the pauses is quite variable In the reproduced pho 
tograph we cannot count the fine white dots, each 
representing 1/50 second, which make up the record, 
except where these have been stretched out due to 
the swift move of the eye between lines. The little 
gaps in the lines of white dots arc 1/5 of a second 
apart From these we ran see that the pauses are 
seldom as short as 1/5 and never, in these tracings, 
an long as 4/5 of a second Reading the first line 
of horizontal characters required 3 6 seconds, and 
very nearly the same total time value is found for 
the first line of vertical copy 

Data were collected from the reading of four selec¬ 
tions, two vertical and two horizontal, by each of 11 
subjects, all Chinese students at Stanford University 
In this case each selection was a complete paragraph 
rontaining 10 to 12 lines A full vertual column 
was 6% inches in length with 35 characters, and the 
horizontal line was 5 l / 2 inches long with 23 charac¬ 
ters. The characters Here of the same size for both 
alinements. The subjects were instructed to read 
silently and understanding!y Comprehension was 
tested by questions in order to make the experi¬ 
ments entirely free from inaccuracies due to the 
skipping of words. 

It was found that the average reading pause for 
both vertical and horizontal material was about 0 3 
seconds, tending to be slightly longer for the vertical. 
A more consistent difference between reading in the 
two axe* is shown m the average number of words 
covered by one reading pause, which ranged with 
the different men from 1 0 to 3 3 words. For the 
vertical selections, the eleven Chinese averaged 2.3 
words per pause of the eye, as compared with 1 9 
words in horizontal rending The results may be 
stated in terms of speed of reading as average num¬ 
ber of words per second of time. Here the range 
is from 2.9 to 110, averaging 7 3 for the vertical 
and but 6 2 words per second for the horizontal 


A short pause and a long span result In rapid 
reading, while a long pause and a short span means 
slow reading rate. The vertical text shows slightly 
longer duration of reading pauses, but each covers 
a greater number of words. As a result, the vertical 
has some advantage in reading speed as found by 
these highly interesting experiments at Stanford 
University 

Of course, it cannot be demonstrated that the 11 
Chinese used in the test have exactly equal practice 
m both horizontal and vertical reading They had 
all of them read horizontal Chinese since childhood 
m various books and journals and were well prac¬ 
ticed in reading English and, in some cases, other 
horizontal languages, so they considered themselves 
well practiced in horizontal reading. In the texts 
used, the content seemed to be of equal difficulty, the 
characters were of exactly the same size and type 
face and the spacing was closely the same. The 
horizontal lines were shorter in these texts used in 
our first experiments However, from the extensive 
work with English, it is well known that a short line 
is read with relatively greater speed, hence the hori¬ 
zontal texts in our experiments really had some 
advantage over the vertical copy. More elaborate 
and extended experiments by Mr Shen, as yet unpub¬ 
lished, on strictly comparable texts hear out these 
first results. 

Vertical Reading Less Tiring 

Our inquiry has therefore disclosed the fact that 
the process of reading Chinese is fundamentally the 
same as for reading English Each line of print, 
whether in the vertical or horizontal, is covered by 
a senes of quick movements and much longer pause*. 
At each pause, more than one character usually is 
read. While Chinese is condensed and what might 
be called a two-dimensional language, still the eye 
moves in essentially a straight line and does not 
wander about, even in complex characters. 

It is surely interesting to find that vertical reading 
has an advantage over horizontal. We hardly dare 
speculate on why the ancient Chinese adopted the 
vertical. Possibly the coordination of moving the 
eyes along a vertical line, when they ore focused at 
the proper distance. Is the simpler and, in the long 
run, less tinng. At least we know now that the 
eyes of a Chinese, regardless of the position of the 
superficial tissue which sunrounds them, behave just 
like those of a European. Related questions must 
await the progress of research. 


CONTINUATION OF THE RECORD AT THE TOP OF THIS.PACE 

Considering the two tracings as a whole, each set of U stau steps m corresponds to the reading of a single line of IB characters. Counting the m troadf rather than the "riserf glees the 

number of reeding pauses made by the eye of the subject 
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THE CEYLON PEARL FISHER’S FLEET 
At sunset the picturesque pearl fishers* craft wend their way 
homeward bearing the da/s harvest of pearl oysters Perhaps 
there u less than a cupful of pearls in lAe entire fat I 


BARTERING FOR PEART S WITH THE DIVERS 

As compensation for their riskr work, the dtprri receive one- 
third of thnr finds—proinded they' are not cheated These, as 
a rule, they sell to retail purchasers who Une the shore 




AIL SHOWS BUT THE SMELL DRILLING PEARLS IN CEYLON RETAILERS HUNTING FOR PFARLS 

The oysters an piled M ■ canoe and left to rot in the sun for J VUh his simple bow drill, the driller can pierce It is extremelr hard to see or feel a pearl in a fresh oyster 

g week. From the resulting mass of smelly slime the natives forty to fifty pearls a day, thus permitting them Therefore u u the practice to avail derumpoution before the 

knead out the tiny pearls with their hands to be strung in ropes search begins The reader may imagine the smell 


The Romantic Quest of the Iridescent Pearl 


Plying i fortune for an optical illusion is what one does when he buys a 
rope of pearls. The inimitable iridescence of the genuine pearl is due 
•imply to the existence of microscopic corrugations on its surface, spaced 
about one fifty-thousandth of an inch apart. They produce the colorful 
optical effect known to the physicist as interference fringes. To demon¬ 
strate that the charm of the pearl is only a surface effect let the outer layer 
of one be peeled off: the pretty gem will become a dull, uninteresting 
pebble of limestone. What a costly experiment to demonstrate a natural 
truth' Pearls are found in shallow seas over a large part of the Orient. 
For thousands of years, among many peoples, they have possessed a relig¬ 


ious significance, while there arc many who believe it was the romantic 
world wide quest for pearls which led to the diffusion of early civilization 
from some near Mediterranean center to the rant, and ultimately across the 
brood Pacific Pearls abound near the isles of that misnamed ocean and 
their quest provides a large part of the living of the islanders. Many a 
true romance has been written around the adventurous lives of pearl 
dealers in the Persian Gulf, India, Ceylon, the Spice Islands, and Australia 
But these are not the men who find the pearls The native, accustomed to 
the water from boyhood, Ihm omen almost a human fish As a diver, he 
generally remains under water from fifty to eighty seconds 
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BORING OUT THE EXHAUST HOOD 
Boring out an enormous catting for the lower half of one of the turbine 
exhaust hoods for the new million-horse power generating statipn Although 
a comparatively small volume of high pressure steam enters the turbine , Its 
expansion u so great that a huge exhaust hood is necessary to carry low- 
pressure steam to the condenser 


i 


ROTOR OF A 40,000KILOWATT FRtQlJENCY CHANCER 

This big wheel, H feet in diameter . is /tart of a machine which will be used to interchange cur 
rent at different frequencies between the generators of the East River Station and the Hell Cate 
Station These stations are miles apart f but the voltage and cycles are diffen.nl 
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UPPFR IIAIF OF TURBINE FXHAUST HOOD 
The huge iron casting shour nbnin it part of the 60JW0 kilowatt turbines It is the largest cast 
ing ever made at the General Electric Plant at Schenectady t New York 




THE ASSEMBLED EXHAUST HOOD 
This photograph shows the assembled turbine exhaust hood The condenser 
is constructed directly below so that exha u s t steam passes directly to it 


A Power Plant Greater Than Niagara or Muscle Shoals 


Sixteen million persons will live in the New York metropolitan area by 
1950, according to the estimate of experts. At present, with a population 
of about 6,000,000 or approximately fhe percent of the total population 
of the country, New York City requires close to 10 percent of all the 
electrical energy generated in the United States. It is not surprising then 
that the New York Edison Company is now building in Manhattan, the 
world's largest electric generating station. The station is located at the 
foot of Fourteenth Street where the river close by will furnish the tremen¬ 


dous quantities of water required by the station for steam condensing pur¬ 
poses The water will flow from the river to the condensers through six-foot, 
cast-iron pipes buried in the concrete foundations and its volume, more 
than 800,000 gallons each minute, will be greater than the amount used by 
New York City for all other purposes combined. It is expected that the 
station when completed, will have a capacity of approximately one million 
horsepower This is sufficient to light more then three million six-room 
homes. The force of the turbines which will develop it is greater than 
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THE WHEEL WHICH WILL DRIVE THE GENERATOR 
TAxj rotor contains 20 \cts of blade* They vary in length from four inches on the 
smallest i cheel where the high-pressure steam will enter to 40 inches on the largest 
wheel The outer rim of the largest wheel wtU travel at 12 miles per minute 


PHOTOGRAPHING MOST POWERFUL MACTTTNF ON EARTH 

To make it possible to photograph from every angle the most powerful single-unit 
machine an earth , one of the bOjXKt-kilowatt turbine* at the Eau River Station , it 
became necessary to use a 200-ton crane to lift the 150 pound photographer 
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A CORK FLOOR IN A COAL MILL 

To prevent vibration from the coal criuAers. which will prepare the coal for the station's 
boilers, from being transmitted to the building In which they arc contained, the concrete 
foundations of these crushers will be lined with cork , Above is one of the cork layers 

that which could be exerted by I v 000,000 horses pulling together. The 
equipment of this station, parti of which are illustrated in the accompany¬ 
ing photographs, represents the most advanced practices in central station 
design, yet it is at the same time sufficiently conservative to insure the 
reliability necessary for the absolute continuity of service which the New 
York Edison Company has maintained since its organisation by Thomas 
A. Edison in 1882. In the first unit of the station which is now approach¬ 
ing completion, there are two 60,000-kilowatt turbine generators These 
turbine generators are the largest tingle-unit machines which have ever 
been built. One of them would have been sufficient to supply all the elec¬ 
trical needs of the city twenty yean ago. They will generate current at 
11,400 volts and 25 cycles. This will be sent to the company's numerous 
sub-stations throughout the city where it will be converted to 120-volt direct 
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ASSEMBLING THE TURBINE FOR TEST 
The photograph above shows one of the turbines being assembled at the plant of the 
General Electric (am pony in Schenectady This is the fargeyt single unit turbine 
ever budt and is capable of power greater than that of SOfHfO horses pulling together 

current Five huge boilers will be used to suppl) the great quantity of 
steam for each turbine One of the unique features of these boilers is that 
all four walls are lined with steel tubes which tarry the water which is to 
be changed to steam. In ordinary boilers the water is heated only in the 
rows of tubes at the top of the furnaces In this boiler by the addition of 
the water tube walls the heat whuh ordinarily would be wasted m the Lmk 
walls of the boiler, ia mude use of The '1,000 tons of coal which will be 
burned in the boilers of the completed station every day, will be brought 
to the millhouse by barges where it will be shot into the boilers through 
noxiles where it will bum in flames 40 feet long, as though it were oil 
instead of coal The heat of the waste gases coming out of the huge 
boilers will not be entirely lost for il will be used to preheat the air which 
is needed for the combustion of coal under the immense boilers 
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“The Lenten ci. of Death," by the English Artist, Uon. John Collier, Tells Its Own Sad Story 


How Death Deals Its Cards 

Death in a Thousand Shapes Is Knocking Eternally at Everyman’s Door 

By Albert A Hopkins 


|F one were to lake down one of the cata- 

I logue drawers, “De” to, say, “Dg,” in 
a large public library, he would be 
astonished at the number of entries 
under “Death *' A vast literature has 
growrsup around this subject which is treated from 
every angle The historian, the philosopher, the 
artist, and poet, the physician and the theologian 
have all added their quota to the sum of our exact 
knowledge, or to mure abstract speculation on one 
of tin great mysteries of human existence Great 
scientist** have labored to (lunfy the conflicting opin¬ 
ions and far-flung theories Investigations along 
psyihit lines have not lieen convincing enough for 
us to follow th< remarkable tales of llie French as¬ 
tronomer, Flammarion, in lus volumes on diath 
Death seems to be the finality as far us this world 
is concerned 

We might well ask, “What is death 9 ” A dtfini- 
tlon is difficult, but the following might answer 
Death may be regarded u** the d< parture of the prin¬ 
ciple of life from ihr bodv, whuh brings to an end 
man’s physical relations with otlur men who are 
still on earth and with the world of sense as u whole 
In this scntime, nothing is necessarily implied as 
to the relation of (he dead with one another and 
with God in a further slate of existence, nor indeed 
of the continuance or disruption of spiritual rela 
tions with the living 

Death is ai necessary ns birth for the continuance 
and progress of the human race and life rannot 
even be imagined without death. A man's ideas 
on death depend largely on the particular conditions 
of his own life and hut surroundings, while his 
ideas and ideals of life may be considerably modi¬ 
fied by his views and hopes regarding the nature of 
death and jhe nature of the human soul La Rorhe 
foueauld—-a wise old philosopher—has said that 
man could no more look steadily at death than at 


the sun A life of active duty is the best prepara¬ 
tion for the end, and so large a part of the evil of 
death lies in itA anticipation that an attempt to de¬ 
prive Jt of its terrors by loniUmt meditation, almost 
necessarily defeats its object and annihilates the 
ambition and enthusiasm that are essential to human 
progress. 

Wr could fill pages with beautiful legends, and 
tiinous happenings, but it will prove more valuable 
to confine ourselves to fads as they occur in the 
publications of the Bureau of the Census so admir¬ 
ably compiled by Dr W H Davis in the annual 
portly volume called “Mortality ** Our graphical 
comparisons give the salient figures First we would 
like to know how the United States compares with 
other countries Examine the “graphs” of general 
death rales where we find that we are about as long 
lived as the inhabitants of England and Sweden, but 
wr fall far below the low death rates of Australia 
and New Zealand If you want to live long, do not 
sojourn permanently m Chile or Spain France, 
Germany and Ttaly also are not safe abiding places 
for potential Methuselahs 

To live Long, Live Slowly 

The “pie chart” showing general mortality indi¬ 
cates the great classifications of groups of diseases 
attacking the bodily system while the other circle 
gives specific diseases or causes of death. Modem 
medicine and modern sanitation has profoundly 
modified some of these figures, but there is still a 
(hana for radical improvements which must largely 
come from attention to personal hygiene. We drive 
too hard ui this country as our graph indicates. 

Accidents totalled 74>ni victims in 1923 Here 
let us explain that figures of vital statistics are so 
slow in coming through, and require so much check 1 
ing that they can never be strictly up-to-date. In¬ 
accurate or hastily prepared figures would be most 


misleading Of course, we know what “all vehicles” 
really means “I,andslides** are technically classed 
with automobiles, cans et cetera The airplane is 
not a very grral risk, as the number of passengers 
carried is small and the deaths in service flying are 
not numerous Falls produced 12,378 deaths, many 
of these fatal accidents were preventable 

Suicide and homicide figures have received great 
attention from statisticians It is interesting to note 
the methods of self-destruction used by persons who 
wish to “end it all*’ One would naturally expect 
fire arms to top the list, but would hardly think 
that strangulation (meaning hanging in most cases) 
would be a close second. Jumping from heights is 
a particularly wrious method of suicide as in many 
coses it results in death or injury to the innocent 
passcT-hy The government statisticians have even 
analyzed the poison of the suicide, and carbolic acid 
which makes such a painful passing out seems to 
be the most sought for poison. 

Homicide cases appear to fall in two classes, 
firearms, slabbing and slashing So long as we have 
such poor laws relating to pistols that the gunman 
can stock up his arsenal at will—while the house¬ 
owner con only obtain permits after endless fin¬ 
gerprinting, photographing and red tape plus a 
substantial fee—we must expect such heavy mor¬ 
tality. It would be interesting to know whether the 
law ever took toll for many of the 7,878 cases. 

The lessons to be derived from a contemplation 
of figures of mortality are many. Take life easier, 
avoid straining die heart, watch your step tnd other 
peoples* automobiles, do not neglect a oold and cul¬ 
tivate calmness of mind. This is all we can do, but 
wait—“The old, old, fashion! The fashion that 
came in widi our first garments and will last un¬ 
changed until our race has run its course, and the 
wide firmament is rolled up like a scroll. The old, 
old fashion—Death.** ' „ 
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Of What Will You Die? Graphical Comparisons Relating to Mortality 

Tin various causes of death are displayed in graphical form and show The registration area includes 87 6 percent of the total population of the- 
Vrhat may be the ultimate cause of anyone's death. In the year 1923, the num* United States. Some states are not now admitted to the registration area by 
her of deaths in the registration area of Continental United States was 1,193,017. reason of their unsatisfactory methods of recording death. 
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READY TO FOUR CONCRETE POURING TI1E CONCRETE ROOF 

Retaining wall j of heavy sheet piling kept the apod banks at the tides from sliding The foor and walls have been completed and now the roof is being poured. Baskets 

into the open cut On top of the high bank is a concrete mixer ready to pour the made of steel reinforcing rods will add their strength to U A stream of wet concrete 

floors of the great sewer , while a battery of pumps keeps the water out istues from a mixer situated on the bank beside the job Work progresses rapidly 



LINING THE CONCRETE SHELL FINISHED AND CARRYING WATER I 


When the concrete floor , walls and roof had set, the whole was lined with plastic This picture was taken at a bend in the triplf’barreled sewer Each barrel Is amply 

concrete This work was facilitated by the movable steel framework shown in the large to serve as a highway The whole fob was called a "sewer* but it really amounted 

illustration, Thu supported the lining until it had set enough to stay in place to putting a river underground Even as a storm sewer it is unusually large 

A Sewer as Large as a Three-track Subway 

What u said to be the largest sewer in the world, resembling nothing so it has been completed and the fact that it was done in a few months without 

much as an overgrown three-track subway, yet which is not intended to accident, or much public inconvenience. The work required an army of 

carry any sewage at all is just being completed in Brooklyn, New York, nearly 1,000 men, and a mechanical equipment of powerful steam, eleotrfe 

at a cost of about $3,500,000, according to Frank W. Skinner, C.E. It and pneumatic machinery of the latest type, which, although it cost more 

was built solely to discharge the storm water which falls on an area of than 200,000 dollars, also saved hundreds of thousands of days’ labor. 

3,500 acres of residential districts It may he forced to carry as much as Perhaps the most important elements of this piece of construction were the 

67,000,000 gallons per hour Most of the time this great sewer, about execution of all the work in an open trench nearly 40 feet in greatest 

three miles long, will be nearly dry The largest portion, near the outlet, depth, the fact that it was excavated in the center of the street, and that 

will have a width of 47 feet and a height of 13 feet, consisting of three after the completion of the sewer it was refilled with sand and earth and 

rectangular tunnels, each amply large for a railroad train, separated by repaved without damage to costly buildings adjacent to it, and with little 

partition walls The magnitude of this piece of engineering work is obstruction to Important traffic. This eliminated the slow, dangerous and 
indicated by the vast quantities of material involved, the 10,000 Urge truck costly methods involved in the operations of tunneling through treacherous 

loads of earth and sand which was excavated being sufficient to fill a 100 sand, but on the other hand It involved the excavation and rehandling of 

by 100 foot pit a quarter of a mile deep; the 2,700,000 cubic feet of oon- millions of cubic feet of sand overlying the roof of such a tunnel. Opera- 

crete having a volume as great as that of thirteen twenty family apartment tions were commenced simultaneously at half a dosen approximately equl- 

houses, the more than 6,000 tons of steel used to strengthen the concrete distant points, at each of which the earth and sand were excavated at the 

weighing as muih ns that used in the construction of a good sized office rate of 15,000 to 20,000 cubic feet daily, by steam shovels, scraper buckets 

building and the 3,000,000 bricks with which the floor of the sewer is paved and by clamshell buckets. As the excavation proceeded the loose, treacher- 

being enough to lay eight miles of roadway 16 feet wide The most inter- oui sand in the vertical sides of the trench was kept in piece by a contln* 

esting features of this great piece of municipal construction was the uous wall of thick, vertical planks driven by a larg-i battery of powerful 

unusual methods employed, the rapidity, efficiency and economy with which hammers operated by compressed air. 
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Novel Devices for the Shop’ and the Home 

A Department Devoted to Recently Invented Mechanical and Household Appliances 

Conducted by Albert A . Hopkins 



Portable Electric Melting Pot 

I T hga always been troublesome to melt 
small quantities of metal, such as bah* 
bltl, type metal, solder, lead, tin, et cetera, 
by ordinary methods. Now it la rendered 
easy by an electric melting pot wherein the 
current la controlled by a three-heat switch 
This device Is adapted for ladle and dip 
work, aa well as for pouring. 

A Two-way Automobile 
"TS this machine coming or going?" one 
A may ask. As a matter of fact. It can 
go either way since It has double gear con 
Irols, and double steering mechanism. One 
advantage of this machine la that It can be 
parked on either aide of tho street, regard¬ 
less of the (firectlon In which it entered. 
The car is owned by Mr. W. D Henderson 
of Memphis, Tenn. 

A Spring-driven Electric Lantern 

T HE eke trio lantern we illustrate la not 
a toy but Is a sturdy, dependable light 
for use In camps, boats, factories or the home 
It creates Its own current by means of a 
generator driven by a strong spring. When 
fully wound up. It will give light for throe 
minutes. 

S cr een Measurer and Cotter 

A MACHINE Is now in use which assists 
in making sales of wire screening. A 
roll is slipped on one of two rods, and the 
free end of the netting brought through 
between two flat steel bars. The end of the 
wire is slipped over small burrs on the 
second rod, which has s crank handle at 



•<V. ,■ ■ 
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This unusual automobile has complete double equipment 



Cutting wire screening eeeuretefy by machine saves material 






taohed to one end A movable arm, with 
two small dials, la placed on the netting, 
and Indicates the amount unrolled. A blunt 
knife blade Is drawn along the slot be¬ 
tween the bars, when the proper amount Is 
measured off, and cuts the netting square. 
The crank la then given a slight reverse 


turn which fret* the bum and allows tho 
netting to be slipped off the crank rod. 

Relief for the Scrubber 

W E show In these columns, a rubber 
mat, of Fnglish origin, intended to 
ease die labors of housemaids or other pco- 


Mnkes Its own electricity 

pie who hsve to do scrubbing. It consists 
of a rubber pad made in two curved, con¬ 
nected sections to fit both knees. A device 
of this kind would seem to have other uses; 
for example, U would aid mosaic tile layers. 

lent An Indoor Bicycle Ride 

I N the amusement device shown on thla 
page, severs! bicycles are mounted on a 
serin* of concentric rings. These are ro¬ 
uted by a motor and as the bicycles travel 
in a circle, the passengers can rotate the 
pedals to their hearts content, thus deriving 
beneficial exercise and a great deal of fun. 

Number of Motor Vehicles In Use 

A CCORDING to a report recently issued 
‘ by the British Ministry of Transport, 
the number of motor vehicles in Great Brit¬ 
ain is now nearly 1,4004)00, says Machinery . 
Of these motor vehicles, *5334)00 are private¬ 
ly-owned passenger cars, 5184)00 are motor¬ 
cycles, and about 230000 arc trucks, tho 
remainder being taxicabs. There U approx¬ 
imately one motor vehicle in England to 
every thirty Inhabitants, if motorcycles are 
included In Germany, there is one auto- 
mobile for every 272 inhabitants, lu France* 
one for every 69, in Japan, one for every 
2,700, in Russia, one for every 94)00 and 
in China, one for every 404)00. 

An Unusual Golf Bag 

T HE golf bag shown below opens In tbu 
center Each club Is held by a metal 
iterlal frame, which supports the bag as well If 

the bag la turned upside down, not a dub 
rs and allows tho w i|| fall ^ut The hails are also held by 

the crank rod. metal c |ipa attached to the frame The bag 

f i i r locks automatically wlien closed. 


I I88B? W'™* 












Novel Mock ritlo for iko «MUrwi aod for growo-opr ■» well 


Ad ai4 to Ike golfer 
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Model ihowiai top ronctalcd 

« tensioning trv re ib pr vi led which in 
elude b ft yli I r ai 1 i 1 *| r i g Thu 
if attached to thr t | in I the ho fy pre prr 
and assists m ram ng nr lowering the t p 
Tt alao prevent* the t p from f rnhly sink 
mg the bottom of the rear com j. art men t 
when low* red or the top of the windslield 
when raised 

^hrn the top u lowered it la swung 
bark mi the it-ar ci mpartment ihe c vir 
plat* ib tl i in tirn swung bark U a chisel 
pof.ition an! tlx lop is c miletrly concealed 


A folding chair which may be carried in a carton 


from view With the aid of the tensioning 
drvur the raising and lowering can be 
tauly ate mplished by one person in a 
shert time Dm glaaa panrla are boosed in 
ihc door when the top is lowered 

A New Style for “Flapper*” 

^TORFb and shops are being besieged 
^ n w fur the Isst w rl in Sapper 
» l,iri Tin* is in the form of Sar ly 
bain Spats a newly devise! gaiter or Rial 
to he worn over the stocking to protect them 


Spall for rainy days 

A Convertible Automobile Body 

A N automobile bo ly which can be r in 
> verted frum a lost i job of standard 
appearance and ngi I t p t) in c | * n car 
with a 1 p entirely concealed has beta 
found jraitl die The r ir end *f the 
body la pnvilcl with a (over plate which 
when it is dtBirtd to 1 wer the t p is 
swung bark out if ihe way The fastening 
mechanism is then released fnm the wind 
shield frame and lie I p is ready to be 
swung Tl is up is hinge 1 t> the holy and 
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Special cement makes tennis possible in rainy weather 


from mud and ram Thu Invention fits 
snugly over ihr foot and is made of njbb*r 

Circular Ice 

A N improve! throat ire bag is made nr 
> cular in f rm an 1 has a concealed 
s| ring which h Ida the bag snugly in posl 
tion Ihe screw cap is in front ont of the 


chair stable thus adding to the comfort 
The chair folds in such compass that it 
can bo earned in a small paper carton 

Any-wealher Tetutii 

D ESPl 1 h the very bad weather tennis 
was played in tbe open in London 
recently when a demonstration game was 
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way All ice bags used frr sore throats 
have been made heretofore in some form 
other than circular which is, however the 
logical shape 

A Comfortable Folding Chair 

M OST folding chairs after *ne has a 
tussle with them, yield in tune but 
are as unc mf rtable as is possible In this 
chair a new folding pnnciple is involved 
which renders the operation of unfolding 
easy Ihe sturdy construction makes tho 


The chair when unfolded 

given on a new type of hard court Tbe 
cement composition soaks up water almost 
immediately, leaving the court quite dry 
for playing even while it is raining The 
nature of the cement composition was not 
divulged 

Trolley Cor* for Hilly Title* 

L ISBON Portugal, like Rome ia built on 
J hills there may be seven or even more 
—we cannot say Ihe trolley can used in 
Lisbon are built like the mountain railway 
can in Swltserland so that the passengen 
seats have some claim to the burlionial 
This is accomplished by having one pair of 
tracks directly under the car while tbe 
< i her is placed at some distance from tbe 



Swinging back ihe hinged top 

fl* or frame Thus tbe car really reels on a 
wedge To ell appearances tbe trolley Is 
trackless It is probable that similar cars 
could be used In ban Francisco where tbe 
hills are numerous 
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Chile the apartment-house kbj light and air without danger 


Modern wrca league boot* 

Power Roller Ska tee 

A N automotive engineer of Munich, Ger 
. many, has designed motor skates 
which are very ingenious. A motor u ap¬ 
plied to each foot and there la even a little 
flywheel, fuel tank, gage, et cetera It is 
said tiiut considerable speed may be at 
tamed with these power rollrr skates. 

An Open-air Crib 

A LMOST anybody can build this open 
* air crib It Is, of course, very essential 
to have the floor supported as shown so 
there will be no danger of the baby falling. 
'Wire netting should be provided all around. 
Including ibo top, so there will be no cliance 
for the baby to fall out A wire door 
could be constructed to give access to the 
crib, or the window itaelf could be shut 
down so that the child would not fall Into 
the room. 

A Unlvenal C lo t he s Rack 

W ITH amall rooms, every inch of space 
counts, so that the rack shown Is 
most convenient. Facilities are provided for 
hanging suits, underclothing and lira, and 
devices have even been provided for taking 
care of pboes. We do not know what idea 
the maker had in mind when painting It 
white, bnt It la a good one since the rack 
can be distinguished in poor light. 

A Novel Bank Check 

A NUMBER of banka are ualng ihe form 
of check shown in the ill miration 
which doe* not differ materially from that 
which baa been In use for a long time on 
money orders. The Idea is, of course, to 
protect the customer against the raising of 
a check. On tbe margin, there are printed 
amounts on the left end of the cheek so that 
lha amount of tbe check may be cut into the 




margin and any attempt to alter the face 
value will be disclosed immediately 

A Latlludinally Bound Tire 

T HE present automobile tire Is bound 
by cords both longitudinally and latl 
tudinally in ordcT to give sufficient body 


ik* curd* run in (lie circumference of the 
tire As s result, the lire may expand and 
contract like a rubber lund in the direction 
the wheel travels, but cannot change its 
other dimension. Tins condition gives a re 
mark a Ml n. si lienee to the new tire Per 
hu]m llie most astonishing feature of the 
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An effective and simple way of protecting a check 


to the tire. Tbe newly patented tire is 
bound latlludinally—from nm edge to rim 
edge—but is not bound longitudinally That 
Is, while cords run crossways in tbe tire, 
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ffoliHng tks lira on tks rim by air premure la feasible 







invention lies In the manner in wluch the 
new tiro is fastened to the metal run. All 
lugs, all bolls, the collspniblr run and the 
shoulder are done away with At the edges 




Arranging clothing neatly 

of the new rim, the metal thickens to give 
a perfectly smooth top surface an Inch 
wide wiih a twelve and nne-half degree 
taper whose highest point is on the outer 
side Correspondingly the tire lias its edges 
formed in a iinnelaMic head with an op¬ 
posite taper to that on the nm The inner 
tube is put on the metal nm of the wheel 
umt, tile new lire slipped into place with 
no more than hand assistance, and the inner 
tube 1m inflated 

Tins longitudinal elasticity of the new 
tire permits the air to alisorh a large per 
rentage of the stmhes which wear the 
cuminon tire When tbe new lire encounters 
a stone or other ohsia< lr, thanks to its 
elasticity it lends to fold about tba ob¬ 
stacle and absorb Us shape rather than to 
pass the shmk on to ihe car or to accept 
damage to itself This elasticity ahsorh* 
the tract ion wave, or forward movement 
of the car and eliminates lire heating. 

Combination Table and Desk 

T HE table which we Illustrate Is intended 
for (hr use of children It may he used 
as an ordinary table, or part of it can 1>« 
raised so as to form a desk. 

A Welding Wrinkle 

A PRINCTPI E to be obMT.nl <n ,U o»r 
acetylene welding operations b never 
to direct the lurch flamp upon the welding 
rod to melt It, m>r Pouer The flame 
should be directed against thr joint so as 
to form a puddle of molten metal Tlic 
welding rod should be melted by the heat 
of the puddle and the radiation from ibo 
tonh flame Jly always forming a puddle 
in the V and adding to it from the welding 
rod, using the hiut of the puddle In melt 
tin rod the welding operator is reasonably 
sure of obtaining ptnrlralion and coltesiuo. 



When Ihe table la a dank 
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L*fti Cuvh strip* and letter* are pasted on the pavement Center* flow the letters are applied Rlghlt Strips are g r e at aids to traffic r s yhH oa 


Pasted Letters for Traffic C ontrol 

W HEN we vMitfd the armory at tie 
recent Safety Congress at Ali any wp 
Were struck with ihe simplicity an i j rac 
tlcabilily t f canvas letters which were j aaled 
on the floor and we are n w able to si uw 
our readers • me excellent examples of h w 
these letters w rk out in practice Markings 
of various lunda are provided as well as 
letters Arrows curves for turns et cetera 
enable almost any traffic problem to be 
solved The letters come in pairs—back tn 
berk The two letters or strips are separated 



Breaking the cable a armor 

at the top then with a quick jtrk they are 
pulled apart and are rtady to be appbed 
to the laveimnt—the surface of which must 
be perfectly dry and swept clean The 
temperature when apply i g ll e airipi or Irt 
ten should he aboit >5 to 60 digrccs 
>ahrenhflit A chalk line g ves prrf vt align 
ment The letters or sir | n are lim I up on 
the chalk line—the letters bring arranged 
to form desired words A one quarter inch 



e 


Cooled, germ free receptacles 


lap in provided Then the e Igea are pressed 
down with the foot and the lettera are rea ly 
to withstand the heaviest trsfle which will 
not weir them out except after a period of 
three to fire months or longer The pave* 
m nt markings 1 mk much more flniahe 1 
than If the letters were done by hand and 
the coat u lrea 


to break the armor The handles are then 
closed and the armor and the wire la out 
The cable slips out of the tool and then it 
is possible to slide off the armor 


Now Run by Electricity 

N EARLY an the mining plants at the 
dd tn mints of Cornwall Englani 
are now run by electricity although steam 
n generally used for pumps and hoisting 


Keeping Liquid* Germ-Free 

T HE inventor of this device is shown here 
with one of the removable ice chambers 
she makes for pitcl era j unch bowk et 
cetera to eliminate possibility of getting im 
purities into the liquids from melting ice 
The ne is confined in a detachable chamber 
which fits into the base of the bowl or 
pitcher 


Exit the Armored Cable Hatchet 

T HE hatchet is a time honored tool for 
oulting armored cable It bruises the 
armor leaves bum on the wire and mashes 
the insulation A manufacturer of annorei 
able re 1 ring these difficulties has brought 
out a tool that makes cutting armored cable 
easy for the contractor The tool is first 
gripped on the cable then the handles are 
opened as far as they will gi This serves 


Protection from Snow and Cold 

T HE device which we illustrate provides 
ample protection against snow sleet 
rain and extreme cold These boots are 
both ankle lengih and knee length an! are 
for wearing when using skis They f rm 
a part of the ski itself No snow can soak 
through so that the shoes or moccasins are 
kept dry The boot—as we term it—is made 
of fahrikoid A foot board is provided to 




Foot comfort and warmth for tka vtotcr sportsman 


which the foot harness la attached THs 
new article will be of great semoe in the 
northern part of the United States and ia 
Canada. 

Eliminate* Sprinkling 

A m W type of electric iron eliminates 
the need of sprinkling as steam is 
provided from a water reservoir in the 
handle It is worked like any hand iron 
A simple oondiut leads from the reservoir 
to the heated bottom plate The steam does 
the dampening prevents scorching, saves 





New tool matting Ike wires 


time The device spreads moisture evenly 
through tiny boles in the bottom plate Hus 
forma a mm like him of m um ur e that In 
evenly distributed between the Ironing ear 
face and the garment dampening and fresh 
enmg the goods aa the iron is need Of 
course the added steaming feature does not 
In any way interfere with the iron for or 
dinary work 
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C7 a )\TH four times less Irani on 
\jU your A batteries than the 
Storage battery tube of five years ago 
the filament of a RadiotronUX 201 A 
throws across to the plate five times as 
^Diny electflpns—a steady stream of 
any electnaU charges that carry the 
song and speech This is a big increase 
m efficiency 

the Radiotron UX 201 A does 
n£lt bum our—unless you apply a 
%ugfe excessive voltage It does not 
gradually but keeps its efficiency 
to thd very end of its life 

are but a few of the advances in 
tube disking that have come 
She laboratories of RCA and 
l*ttoaace*- T Geo€T*! Electric and 
Unceasing research 
}pt continual improvement in 
A Rediocrons, making possible 
recepn^fn- at lowered cost 

CORPORATION 
OP AMERICA 
New York Ch cago 

San Ftanasco 
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RCA^Radiotron 

^ op the rad,oia 
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The Scientific American Digest 

A Review of the Newest Developments in Science, Industry and Engineering 

Conducted by Albert G. Ingalls 


Nitroglycerine Made Safer 

Oit^RML ahooling one of the most hjiz 
ardoufl of occupations, has been rein vi*ri of 
some of its danger through the invention of 
a new lion metallic container fur the mtrrv 
glyiennr used In the underground Irin-ln 
In most oil fields of the world an explo¬ 
sion at the bottom of well* wluth Have ju»t 


been drilled into the pctmlrum bearing sind 
atone atimulates the flow by shattering the 
rock and opening channels leading to the 
well opening Subsrqu* nt blasts are placed 
in order to remove the paraffin wliich lend* 
lo clog the minute passages In tween the 
aand grains and to exund further tho exist 
ing channels 

Nitro-glyccnne Is universally used as the 
explosive It is lowered into tho writs in 
■hells from three to six inches in diameter 
and from 40 inches to il feet or mure in 
h ngth. 

from the first days of the oil industry 
the*© shells have hern marie of Un But the 
undesirable features of that inakrml led to 
a search fur a superior material which ex 
tended over the last 20 years 

The greatest danger due to the use of tin 
lubes is in tho generation of frictional lit at 
while the site I Is of explosive ore being low 
ered through the iron casing of the wells. 
It in mu uncommon for premature blasts to 
occur from this cause, endangering lives of 
wurkmcn and damaging or destroying wells 
which have coat many thousands of dollars 
to drill 

A new type of obeli which has recently 
hern invented is made from compressed 
paper impregnated wilh molten sulfur 
Sulfur nulls at a temperature below tho 
firing point of nltm glyci rine Therefore, 
tho development of frictional heat softens 
tho exterior of the sulfur shell ami prevents 
the trsnsnmMon of the high temperature tu 
the explosive inside 

The new sh« It also peases*?* tlie asset of 
bring highly frangible When the explosion 
takes place it is rendered into hits Bring 
combustible, must of these fragments are 
rnnsumrd by the. heat of the Mast Those 
that survive arc no small that they do not 
aid in the I curie m y of wrlla to Mop up or 
'bridge* with risk fragim mi blown up into 
the casing by the shot 

These bridges minimize or even nullify the 
effect of the explosion, as It is necessary for 
a well to clean itself Immediately after tho 
■hot, through the action of its own flow of 
oil Tin has a tendency to shred and these 


shreds often contribute directly to tho for 
inallon of bridges. 

The Impregnated paper shell la marie with 
end castings formed from a newly patented 
uirbon-»uIfur compound, the castings being 
(irmly cemented in place. The new shells 
have a greater structural strength than tin 
and, it is claimed, are also more elastic, thus 


reducing the chances uf premature explosions 
due to shocks received while they are being 
handled just before lowering them into wells. 

• • * 

Largest Metal Crystal Ever Made 

Thf irvstnl uf copper shown in the ac- 
companving illustration, somewhat resein 
bling a projectile in appearance, u 17 inches 
lung, 2 'h inches in diameter, and weighs 
•lightly more than 12 pounds. 

It wua withdrawn from the electric fur 
rare at a rate of one-quarter inch an hour 
1 his permitted the atoms of copper lo or 
range themselves regularly throughout the 
entire pjcie of metal 

One of the outstanding properties of such 
single crystal cupper is that it will conduct 
elrclrlcity 13 percent more efficiently than 
will ordinary copper, which Is composed of 
tiny crystals in chaotic arrangement An 
olhrr unusual property of single crystals la 
that a rod uf the metal can be bent easily 
Having been bent, however, the tingle crystal 
is broken up into small crystals, and thrn il 
is as difficult to bend an is ordinary copper 

Numerous experiments and Investigations 
are being conducted to determine the prop¬ 
erties of single crystal metals. 

In une of iu remarkably compact and in 
formative “Research Narratives* entitled, 
‘ Super Conducting Copper—a Tantalising 
Achievement Which May Lead to lnduatrlal 
f rowmnes," the Engineering Foundation 
(New York) publishes the following state¬ 
ment contributed by L A Hawkins nf the 
research laboratory of the General Electric 
Company at Schenectady, New York 

‘ Professor A E Kennelly, in his Research 
Narrative, 'A Retrospect In Research,' telle 
how Lord Kelvin In 1857 found that copper 
wire used In cable manufacture differed 
much in conductivity, and urged that trans 
atlanlic rabies be made of high-condoctlvity 
copper—chemically pure metal, capable of 
transmitting current with much less lose than 
occurred in the usual, more or lees impure, 
copper Oils was one of the early applica¬ 
tion* of research to finding better electrical 
conductors. 


"From that day to this, pure copper has 
been uied almost exclusively for electrical 
transmission The only known material with 
higheT conductivity than pure copper la 
silver, a metal loo curtly for use In Une wires. 

* But In spite of this aettlod prsetloe, In 
tcresting questions remained. Why la silver 
more conductive titan oopper? Why Is 
copper, next to silver, more oonductive than 
all other metals 7 la its conductivity abso¬ 
lutely a fixed thing, or Is it susceptible of 
Increase by special treatment f 

“A small Increase In the conductivity of 
commercial copper would have great value. 
An Increase of even ten percent would re- 
loaoe for other fields an enormous tonnage of 
copper now used for transmitting power. 
The economic radius of all existing trans¬ 
mission systems would be ineressed ten per¬ 
cent, Increasing by 21 percent the ares 
served, or tbe underground cable subways of 
cities, so many of which are taxed to capa 
city with their loads of today, could without 
enlargement carry additional loads of tan 
percent. 

“So, when Dr W P Davey, of the re- 
search laboratory of the General Electric 
Company, found by calculations, baaed on 
the arrangement of the copper atoms which 
the X rays revealed, that oopper c o m pose d of 
a single crystal should have a conductivity 14 
percent greater than ordinary copper, greater 
tlwn that of silver, possibilities of great 
scientific interest were disclosed In order to 
check his calculations. Dr Davey proceeded 
to devise apparatus for producing large 
tingle crystals of coppeT 

“Tbe single crystals were made by very 
gradually heating and cooling pure oopper 
in an electric furnace. When molten metal 
» quickly cooled, very small crystals are 
formed, if the melt is cooled slowly, the 
crystals are larger Dr Davey cooled the 
mrlt so slowly that only one crystal was 
formrd, and that included all of the metal 
By this method he was able lo produce single 
rrystala threc-fourtiu of an inch in diameter 


and six inches long, and one that 1* 14 
Indies long 

“The conductivity of these crystals was 
then measured, and, although tbe quantities 
involved were only 36/100,000hs of a volt 
amt 18/1,000fJOOlhs of an ohm, measure¬ 
ments by different methods were made which 
checked within one-quarter Af one percent 
The measured conductivity was 113 percent 
that of pure polycrystilBne copper, within 
one percent of the calculated value. 

Mn a crystal, the atoms—the unit particles 


of the subitanoe—are built up in regular 
fashion. The crystals of copper, for ex¬ 
ample, are made up of very tiny cubes, with 
atoms of oopper at the corners and centers 
of the faces of each unit. The large crystals 
grow In such a direction that the atoms are 
arranged inicolumns along the length of the 
crystal. Il is this regular ananganent of the 
atoms, which, it is believed, gives to the 
single crystals their superior conductivity 
when compared with ordinary (polycryatal 
line) oopper, In which the crystals are small 
and the arrangement of these small crystals 
quite chaotic. 

“There is reason to believe that the con¬ 
ductivity of copper crystals along another 
axis from that measured may be even 60 
percent greater than the value for pore 
copper, but tbe growth of single crystals 
along this other axis baa not yet been 
brought under control. 

“Unfortunately, there la no immediate 
prospect of utilising co mm er ci ally this newly 
discovered high conductivity, for the single 
crystals are very delicate and difficult to 
manufacture. 

“One of the first feels discovered about 
single-crystal copper was that tbs specimens 
could be bent double with one finger, hut 
that strength was required to straighten them 
afterwards. A crystal of the aim of a lead 
pencil. If given a jerking motion, bends like 
a stick of soft wax. Having been once bent, 
however, it acquires the properties of or 
dinary copper, for tho bending has trans¬ 
formed the large crystal into a mass of 
smaller ones.” 

• * * 

“Coffin Nails?” 

Now that Prof J Roflslyn Earp, of An¬ 
tioch College, has just investigated tobacru 
smoking among student* and stated that be 
finds that lowered mental efficiency is a con¬ 
sequence of smoking, and since his findings 
have been published in most of tho newa- 


land, some Investigations made fay Sir Hum¬ 
phrey RoBeston of the UitlvenUy of Cam 
bridge, England, and published to the well 
known medical Journal, The lancet (London J 
should be of Increased Interest. They are 
net Inserted with any prejudice concerning 
tobacco, since the majority of the editors of 
the Scientific American, Including tha pres¬ 
ent writer, smoke 

Tobaccos vary considerably tat tbrir nico¬ 
tine content, siys Sir Humphrey, pipe mix- 
(Con ti nued on page 372) 



The old-fashioned “hell-wagon” that traversed the oil regions by night has given 
way to a motor track, while the metal shell which contained the nitre-glycerine 
may give way to a paper shell such as shown above 


papers and many of the magazines of the 



Dr. T. A* Wilson, of the rese a rch laboratory of the Genera] Electric Company, 
holding the world's Urges! single crystal of copper 
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DANDRUFF? 



Now you can control it! 


You need worry no more about dandruff, that 
unsightly nuisance, so embarrassing to both women 
and men. 

As you probably know, dandruff Is a germ disease 
that no Intelligent, fastidious person can afford to 
neglect Because so often it is a warning of more 
serious scalp trouble—possibly baldness. 

There is one ideal treatment to control 
dandruff conditions—the systematic use 
of Ltstenne, the safe antiseptic. It really 
works wonders this way. 

The use of Listerine for dandruff is not 

LIST 

— and dandruff simfily do not get along together 


complicated. You simply douse it on >our scalp, full 
strength, and massage thoroughly. You'll enjoy the 
cleansing refreshing effect And you will be amazed 
to see how this treatment, followed systematically, 
does the trick 

Moreover, Listenne will not discolor 
the hair nor will it stain fabrics. And 
it is not greasy. 

Try Listenne for dandruff You'll be 
delighted with the results. 

Lambert Pharmacal Co, St 
Louio, USA 



INE 




372 


SCIENTIFIC AMERICAN 


NOVKMBEK, 192ft 



PIrloch l* ■ laminated product 
made from Minted vrarer* of 

C enulnc Douflai Fir It ta not to 
r confuted with ordinary com 
marclal fir plywood a lor every 
piece la built to the moat rigid 
standard* It 1* made Id 3 ply 
3 ply and *pecl*1 thlrhnraara to 
meet Individual need* 

These beautiful Plylock 
panels supply countless 
industrial needs 

Manufacturers in many lines of industry are showing 
keen interest in Plylock,“wood that's stronger than 
wood 1 For Plylock panels have advantages never be<- 
fore combined in any one material, —great strength, 
light weight.freedom from cracking and checking,and 
most reasonable cost Add this to the remarkable 
width of Plylock panels in proportion to their length 
(stock panels with unbroken outer grain may be had 
as large as 48 inches by 96 inches) and you see why 
Plylock is lowering costs and bettering quality in so 
many important industries 

If you make automobile bodies, trunks or cases, cab¬ 
inet ■, doors, shelving, phonograph or radio sets, toys, 
desks or furniture, or any of dozen* of allied lines, 
write at once for a copy of“The Pictured Story of Ply- 
lock" and full information about this material Full 
sixe samples will gladly be supplied, gratis, for experi¬ 
mental and development work in your own plant,and 
our research department is at your service 

PORTLAND MANUFACTURING CO , PORTLAND. OREGON 
IHywosJ makm for 27 ymne 


PLYLOCK 

Voodtha&dn^tiian 



lures hiving lbs highest The nicotine con¬ 
tent of life tobacco And Its smoke do not, 
however, vary directly It n the way in 
which the tobatco u smoked and the degree 
of combustion (formation of carbon more 
oxide) that are the important factors Thus, 
Virginia cigarette tobacco contain* 14 per 
cent of nicotine, which is nearly twice at 
much nicotine u Manila cigar tobacco Yet 
cigar smoke contain* more than double the 
amount of nicotine found In cigarette amoke 

The smoke of Virginia cigarette tobacco 
contains only 06 percent nicotine when 
smoked in a cigarette But when burnt in 
a pipe, 37 to 53 lercent of the content of 
the smoke is nicotine, or several hundred 
times as much 

The degree of combustion—of which more 
later—u most complete in cigarettes, least 
in a pipe and midway in the case of cigars 
In pipes as much as 70 or 80 percent of the 
nicotine In the tobacco may pass into the 
smoke, but a good deal depends on the 
length of the stem of the pipe For example 
a church warden pipe with long stem allows 
the nicotine to cool and condense in the 
stem to such an extent that very little passes 
into the amoke 


Bat cigar amoke la powerful mainly on no* 
count of its nicotine * 

Oddly enough the older methods of using 
tobacco, namely, chewing and snuflmg, are 
•aid to bo attended by little absorption of 
nicotine 

Lveryone has noted the satisfying effects 
of smoking when hungry It is explained 
thus the motibty or comractabUlty of the 
stomach soon becomes paralysed and re¬ 
mains so for an hour or so And it is on 
this motility that the feeling of hunger de¬ 
pends 

• * * 

Helping the Surgeon to See Red 

Whlv we think of the hospital operating 
room we picture it with spotless white tile 
floor and wainscot, white upper wall and 
ceiling, and white enameled furnishings 
White has always typified cleanliness and it 
wav natural that the attempt to eliminate 
dirt and bacterial contamination in the 
operating room should have led to the choice 
of white ihere is one other reason for 
choosing while The maximum reflection of 
light necessary for surgical work is best 
obtained from white walls and celling 



Interior of an operating room at St. Lake*# Hospital In San Francisco. The 
finish Is In green Instead of white as Is customary In operating rooms 


Nicotine collet ts in the moist area of a 
cigar behind the burning tip and, if it docs 
not undergo complete combustion may be 
Lamed into the mouth by the hot smoke 
1 herefore a half burned rigar should not be 
relighted lhus it has been stated that a 
mnoker who relights a pipe or cigar sbeorbs 
more poison than be would from ten ordinary 
smokes 

According to Dixon the smoke of one 
cigar oontams as much nicotine a* that of 
12 to 18 cigarettes The general opinion, 
says Sir Humphrey, is that cigarette smoking 
is the form likely to give the worst results, 
then ugars and lastly pipe* He reverses 
(his order saying the evil reputation of 
cigarettes has been ascribed to their patron 
ige by unstable neurotics who are unable 
to stand ugars and pipes Thus these 
critics have the cart before the hone 

However two other reasons are given for 
the more evil influence of cigarette smoking, 
many more cigarette* titan pipe* are 
*m iked and the smoke is inhaled Thus 
nicotine and carbon monoxide are molt cer 
tainly ini rod need into the body and forfurol 
(r furfuraldehyde an artificial nl nf ants rx 
iris its irritating rffrrt producing smokers 
throat and smoker's cough 
According to Armstrong cigarrtli smoke 
fontams up to one percent of nicotine but 
more uhen smoking it raped than slow A 
Havana agsr when smoked quukly gives as 
much as oight percent of rarbon monoxide, 
nr as much as tlipre is id London uty gas* 
I hr effects of cigarette smoking appear to 
be chiefly due to carbon monoxide <ihu is 
the poisonous ga* that ta discharged in the 
ixhaust of a motor car due to incomplete 
combustion often killing owners who run 
tars in enclosed garages), also pyridine (an 
alkaline solvent), furfurol and a mmon ia 


But despite these advantages of white, 
which experience has proved are largrly 
theoretical there are some very evident dis¬ 
advantages These have been overcome In 
some hospitals according to Dr J Manon 
Read of San Francisco by utilizing colors 
nthcr than white as a finish for the operat 
ing room The colors used are dull French 
gra> dull ivory olive grern and dark 
spinach green 

One of the first hospitals in this country 
to depart from the customary while operat¬ 
ing room was Saint Lukes Hospital in San 
Francisco When the new hospitaL was con¬ 
structed the floor and wainscot of one of 
its operating rooms were finished in green 
ble This was the idea of the chief surgeon, 
who called attention to the fact that the 
particular shade of green selected was dark 
or spinach * green This sliade of green is 
the complementary color to hemoglobin or 
•blood" red 

In this faet is to be found the reason for 
departing from the conventional white as an 
envirommnt for the surgeon Its dazzling 
brightness » blinding to the surgeon's eyes 
when he raises them from llie operating field 
where the predominating color is red Com¬ 
plementary colors afford the greatest eye re 
lief and in thin case both theoretically and 
praMioally, dark green proves the most efi 
dent in rumba ting the color fatigue In which 
the surgeon is subjected In addition to 
lessening rolor fatigue, complementary oolora 
alio intensify their opposites Thus the 
operating field stands out more dearly la 
the hbrgeon s vision after gaxing for a mo 
menl at green To bring this relief and 
contrast cIowt to the surgeon's eyes, the 
wound i* often surrounded by blue denim, or 
black towels Instead of the usual white once 

llu re are some very curious and interest- 
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lag <■*» Hjwillng the* two oonplvnotiiy 
■hirtaa For maple, green has long been 
wqogirtxed a restful to the ofas. ThU U 
illustrated by the esa of green for eye shade*, 
automobile aun-vtaon and many non-orna 
menial lamp-thadea. Green alao suggest* 
coolness, perhaps because it 1s the predom 
tasting color 4n trees and grass. This 
thought brings to mind one of the most a* 
lonlsfalng relationships In the world of na 
tors, the similarity between the green pig 
meat of plants and the red coloring matter 
in tbe blood of animals. 

Chlorophyll la tbe chemical substance 
which gives all green plants their color, 
while hems tin ia responsible for the red oolor 
of blood. These are both very complex sub 
stance*, yet chemical analysis rtveaU that 
they are almost identical in composition 
Tha chief and practically the only difference 
between them Is that hems tin has one atom 
of lion in the molecule, while chlorophyll has 
none. It is probably this atom of Iron which 
ia responsible for the difference m color be* 
tween “chlorophyll green” and hemoglobin 
or “blood red." 

These green and red chemical compounds, 
liealdes being eaaentlal to the respiration of 
plants and animals, respectively, ire also 
important in the physiology of vision Thai 
is why the esthetic white operating room 
glvca way to the more practical green one in 
which natural conditions are simulated and 
vision is aided. 

* * « 

Real Estate Broker Molten 
interesting Telescope 

To the editors, it is an everlasting source 
of marvel that so many expert mechanics 
exist among those whose vocations hive no 
connection with skilled manual work For 
example, the telescope made by II L. 
Rogers. 10 Adelaide Street, Toronto, On¬ 
tario, Is a credit to its maker At our re¬ 
quest, Mr Rogers submitted the following 
letter describing hJs telescope 

“1 enclose two snapshots of a six inch 
reflecting telescope, the construction of which 
was inspired and directed by your articles 
by Russell W Porter, and by your wonder 
ful little book on the subject 

“As I have a rather poor horizon near my 
home I decided to construct a telescope 
which would be mure or leu portable, and 
so I built the equatorial mounting of one* 
quarter inch brass plate throughout, feeling 
that this would give me a fairly light, and 
yet strong, Instrument Where the pistes 
an joined at right angles, I used a home¬ 
made end milling cutter with a 7/32 imh 
central bole and milled dowels on the edge 



Moon ting of Ike Roger* telescope 


of the upright plates. These were rivet ted 
through adjoining plates, forming a very 
strong and neat joint Tbe milling cutter 
was used to clean out tbe spaces between 
tbe dowels. 

"The construction of the mounting follows 
fairly closoly the principle outlined by Mr 
Porter on page SI, ‘Amateur Telescope 
Making.' The photographs show a slow 
motion of tbe equatorial plate. ThU has 
proved very satisfactory and rigid. 

“Tbe spindle of tbe alow motion is a 
thru slghth inch brass rod, tbrooded with 


Feel the Thickness 
of this Page 

—then imagine it 
split twelve times 



The paper on which this is printed is approximately 
three one-thousandths (.003) of an inch in thickness. 

The mechanics of America are grinding m everyday 
practice within limits of accuracy of twenty-five ten- 
thousandths (00025) of an inch—that is just about 
one-twelfth the thickness of this paper 

Grinding means accuracy and mechanical accuracy is 
essential for speed and dependability. 

Grinding in recent years has revolutionized metal work¬ 
ing methods. Gnnding Wheels and Grinding Machines 
are employed in all modem machine shops: to obtain 
extreme accuracy, rapid production and low cost. 

“Grinding” and “Norton” are synonymous. Norton 
precision grinding machines have made possible fast 
production with precision. Norton abrasives trade- 
marked “Alundum” and “Crystolon”- -in grinding 
wheels and as a polishing material — have secured a 
strong footing in practically every industry. Norton 
Refractories and Laboratory Ware are fast becoming 
factors in the power plant, foundry, laboratory and in 
research work in general. 

When thoughts turn toward extreme accuracy and 
research, they turn toward “Norton” -the machines of 
precision, the abrasive products of the electric furnace. 

NORTON COMPANY - - WORCESTER, MASS. 


IM ORTON 

Grinding Wheels Refractories-Floor 

Grinding Machines vEs7 and Stair Tiles 
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However storms may interfere with travel , telephone operators are at their posts 


iAn Unfailing Service 


Americans rely upon quick commu¬ 
nication and prove it by using the 
telephone seventy million times e\ cry 
twenty-four hours. In each case 
some one person of a hundred mil¬ 
lion has been called for by some 
other person and connected with 
him by means of telephone wires 

So commonly used is the telephone 
that it hat come to be taken for 
granted. Like the air they breathe, 
people do not think of it except 
when in rare instances they feel the 
lack of it 

Imagine the seventeen million 
American telephones dumb, and the 
wires dead Many of the every-day 


telegraphs and every means of com¬ 
munication and transportation would 
be overburdened The streets and 
elevators would be crowded with 
messengers Newspaper men, doc¬ 
tors, policemen, hremen and busi¬ 
ness men would find themselves fac¬ 
ing conditions more difficult thin 
those fifty >ears ago, before the 
telephone had been invented 
To prevent such a catastrophe is 
the daily work of three hundred 
thousand telephone men and women 
To maintain an uninterrupted and 
dependable telephone service is the 
purpose of the Bell System and to 
that pur]»9c all its energy and 


activities would be paralyzed Mails, resources arc devoted. 

American Telephone and Telegraph Company 
and Associated Companies 

BELL ( 3 ) SYSTEM 


IN ITS SEMI-CENTENNIAL YEAR THE BELL SYSTEM LOOKS IOR- 
WARD TO CONTINUED PROGRESS IN TELEPHONE COMMUNICATION 
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BRADLEY INSTITUTE 
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r&Mv STEEL STAFirS f»,i 

IWSScSM 

THE SCHWERDTLE STMff*C0 V 

BRIDGEPORT CONN ^ V-T ■ 

MAILING LISTS 

ADTwhera end any hind furnlahed. 
Catalogue and price Hat free. 

NATIONAL LIST COMPANY 
Drpt 8 A _ Newark N I 

INVENTORS 

Mat m Davalopmd and Perfacted 
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SPRINGFIELD RIFLE, 60DEL1903 
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Uflnd vttfeoat biimL Prl*fia<o. P* hi** ctwry* jn rent* 
nle IHel gua fcllng cn *. Hall nrtridv**, Si 9> pw to*, 
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patent for Sale 

IDEAL PHOTIC ADRORT1FR An Improved two 
wav rotary frirllon d vice Haa been rented on 
(SO) plcaaurc car* frr over a y«r and a half 
Will ntflml (hr nvwt Held lnvmtlirstlon at lo dur- 
abllitv and rater riding mail Ik*. Will ndl out r la hi 
or li a«e on royalty Addreu 

L C BURNET 

%4 Clark Stnat Gian Ridfa, N J 


BOILER PRESERVER 

•M NI hoi ' p1ihimU**1Ij jMTfpni ford water treatment 
Our iipw iiiimlilvt in correct mrth<Mj> of titiattiii nt 
Khonlit ha r«nl I«y nveryuno llitersnted lu tint in planU 
Mailed on rvaunal. 

Unfed Mfy Co._JwrCRy.N J.US.A 

FOR SALE 

PATENT on a derlc. for IMPROVEMENTS IN 
GRAIN CAR DOORS. Canadian Patent No 26.4147 
Addreu Paul Rcguly 1004 Albarta St, Ft William. 
Ontario Canada 

BECOME A FOOT C0RRECT10NIST 

13 000 tn |I0 000 Yearly In a buslnras nf your own 
mnnv are making ft In tha New Profession of 
foot cnrrartkm not madleal nor chiropody Open 
in ye every whrra with all tha trada you can attend 
tn easy term* for lleanm and tralnlna by mall 
no further capital nested or good* to buy i no 
aganey or miirliinu Writ# today for full totalis. 
STPPHRNSON LABORATORY 
» Back Bay Baste*. Mam. 





Mr. Roger** equatorial telescope, made almost entirely of brua 


24 thread* u> the Inch from end to end, 
with a ilcet bow threaded and soldered to 
the middle of the bra** rod, engaging three 
teeth on ihe steel slow-motion plate The 
latter is of about onr-aixteenth inch cold 
rolled steel The rod is supported by two 
one-half inch block* and Is threaded through 
them. The adjusting wheel* are threaded 
and soldered to the spindle, a* shown in the 
photograph. This turned out to be a suit¬ 
able slow motion 

**l had intended using a alow motion only 
on the equatorial plate but the type above 
described proved so satisfactory that 1 
have since added a similar slow motion 
around the declination axis, which gives a 
very fine control of the instrument 

“Some difficulty was experienced in an¬ 
choring the 9/16-mch steel rod for the bal 
Racing weight This was done as follows 
the rod runs through two oak distance- 
pieces which hold the tube In place A 
flat area about three Inches long was filed 
on the rod. Engaging this flat is a one- 
quarter inch steel plate This clamps the 
rod very securely to the base plate, as it 
has such a large bearing on it The tele¬ 
scope tube is held by 1 % inch brass bands 
looped at their ends to take one-quarter inch 
brass screws and nuts. 

The flange for the eyepiece tube was 
easily swaged out of a piece of 3/32-inch 
brass plate finished in the lathe 

“The telescope tube is built up of 26> 
gage, hard rolled brass fastened with small 
round-head screws and nuts. Solder is also 
sweated into the joints, making a very 
strong and light tube 

“A collar of the same material as the 
holding banda wu soldered and riveted lo 
each end of the tube At the bottom end of 
the telescope tube are three projecting one- 
quarter inch stud* with two lork nuts on 
them to form adjustable stupa, against which 
the three arms of the speculum cell are 
held by wing nuts. The speculum cell U 
built up of brass with a heavy spring brass 
collar sprung to fit the inside of tlw cell 
walls. This holds the speculum firmly and 
rigidly on a bed made of filter paper and 
a thin sliret of wood [Just firmly is enough. 
If held too firmly the pressure will distort 
the optical figure of any mirror—Editor 1 
Later 1 fastened the collar with small coun- 
teraunk screws in order to prevent the mir¬ 
ror from rattling loose. 

“The diagonal mirror In the telescope tube 
Is Ih Id In a tripod built up of sheet brass 
with a three-eighth Inch adjustable bole 
through the center The mirror Itself Is 
mounted on a piste which an turn Is held by 
a three-eighth inch round bram rod which 
fits in the central hole of the tripod, thus 
providing an axial and up and down move* 
mem In relation to the telescope tube. The 
second diagonal mirror Is damped between 


two pieces of brass tube with 45-degree ends 
which are split and sprung into the inside 
of the eyepiece tube, giving an adjustable, 
yet firm mounting fur this mirror 
“The base piste of the mounting Is 
equipped with adjustable feet The oak 
stand shown in the photograph haa proved 
very satisfactory and as rigid as one could 
expect. 1 intend to fit the stand with plumb 
and compass, for rough adjustment. 

“I have not kept precise track of the 
expense for materials but 1 believe 1 could 
safely say that she expense would not be 
more than between 40 to 50 dollars—pos¬ 
sibly less. 

“All brass parts have a brushed finish, 
polished and lacquered, and the Instrument 
has quite an attractive appearance. 

“The blocks luildlng the equatorial alow 
motion each consist of two pieces of brass 
soldered together to make one-half Inch 
thickness, and the joint u quite invisible. 

“The instrument haa been in operation 
only about one week and I have already 
examined the rings of Saturn and a wonder 
fully beautiful Image of the moon, with per 
feet definition h is astonishing bow many 
aura make their appearance in the Instru¬ 
ment which are not visible to the naked 
oye, and I am now faced with the necessity 
of brushing up my astronomy In order to 
know what 1 am looking at [Many ama 
teura, having completed their telescopes, 
write that they are facing the same neces¬ 
sity We recommend Fath's new “Elements 
of Astronomy," a lucid, up-to-date book for 
the beginner—Editor ] 

*7 found, after muting a lot of rime, that 
if I had observed a U Me Outtucrioits in 
‘Amateur Telescope Making very carefully, 
even those which seemed altogether unnec¬ 
essary, / would have saved myself a great 
deal of time 

“On the whole, however, making rim In¬ 
strument has proved a very interesting recre¬ 
ation, and 1 sm more than pleased with the 
success of iL 1 am an amateur at running 
a lathe and there to absolutely nothing about 
the mounting or tube that cannot be made 
by any amateur with average ability" 

• • • 

Rota and Snow FertUUe SolI 
Rain and snow water tbs fields and 
meadows, but not many people knew, says 
Dr Frank T Shull, Dominion chemist of 
the Canadian Department of Agriculture, 
that they also fertilise the soil They wash 
down out of the air and into the earth 
enough nitrogenous aubsunces to make a 
real difference in the fanner's fertiliser bUL 
In the vicinity of Ottawa, the amount of 
such fertiliser added free of okargt to the 
soil each year baa been measured and found 
to be equivalent to 44 pounds per gem of 
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wp MMhi imported Chile saltpeter. Thera 
Is, alter all, a “pet of cold at the rainbow's 
end," at least for the farmer 

•The Canadian experiment,** Dr Shutt 
—Id, "qpvered a period of seventeen yean 
and has given valuable Information on (be 
part played by rain and snow In maintain 
lag soil fertility Precipitation also plays 
an Important role in purifying the atmos¬ 
phere, and the Ottawa experiment has ap¬ 
proximately measured the extent of this use¬ 
ful work." 

Every rain and snowfall for 17 year* that 
yielded enough for experimentation was an¬ 
alysed. Dr Shutt explained, and the amounts 
of free ammonia, ni jstcs, nitriles, and albu 
ml no I d ammonia wore measured These are 
ibe forms In which occur the sort of nitro¬ 
gen of the air which can be asaimilated by 
plant* as food 

Although air is normally fourfiftlis nitro¬ 
gen Itself, ll la only the small quantitia 
of thia substance already in combination 
with other chemical elements that are of 
uao to plant bfe. The enormous quantity 
of nitrogen gas in the air is useless, and 
plants mty starve for nitrogen while im¬ 
mersed In an atmosphere of it 

The "combined** forms of nitrogen enter 
the air In various ways. Dr Shutt said 
Plant and animal matter contains nitrogen, 
and ammonia gas forms and goes Into the 
atmosphere when these decompose. Smoke 
from bouses and factories spills Its com¬ 
pound nitrogen into the air, and lightning 
bolts In thunderstorms smash atoms of hy 
drogen and nitrogen together to form am¬ 
monia, just aa the difficult electrical “arc 
process** don in the man made laboratory 
These substances are sooner or later washed 
out of the air into the soiL 

Most of the combined nitrogen of the sir 
occurs as free ammonia, and this is always 
much larger after forest or bush fires. There 
has also been a steady increase in recent 
years In ammonia in the air. Dr Shull said, 
because of the increased use of soft coal 

The amount of total nitrogen brought 
down to the soil out of the sky each year 
varies greatly, according to Dr Shutt, and 
It la not always possible to account for the 


variations. Around Ottawa, the average 
amount of nitrogen thus added to the soil 
U from six to seven pounds per acre in a 
year During one year this amount jumped 
to more than 11 pounds This was believed 
to be due to tbe new factories in lira vi¬ 
cinity 

Snow is decidedly poorer in nitrogen than 
rain, it was fuund It fames only nne-half 
as much free ammonis and also considerably 
less of the other nitrogen compounds. Snow 
carries only about half as much useful nitro¬ 
gen as an equal amount of run, and as 
there is more rain than snow during the 
year, rain contributes nearly six pounds of 
nitrogen to tbo soil while snow gives a 
Lillie more than one pound —Science Service 
• v v 

Electrical Prospecting Method 
Finds Gold Deposit 

A cold ore deposit thought to be of 
gigantic proportions has been discovered at 
BoUden, Sweden, in the province of Vetter 
bolten, not far from the Arctic (Jrclc, ac 
cording to Dr Axel (ravelin head of liie 
Swedish Geological Survey Electrical pros¬ 
pecting method* developed by Hans Lund- 
berg and Karl Sundberg, mining engineers, 
are responsible for the find It comprises 
34 ore bodies, all covered hy glacial drift, 
swamps or lakes. 

Discussing tbe find. Dr Gavel In said it 
was all the more interesting because of the 
unique methods by which it wus discovered. 
The electrical “divining rod** » no poor re¬ 
lation to the “witching rods" found lit rough- 
out the world, he said, for the new electrical 
device is based strictly upon establislied 
scientific principles and no clement of mys¬ 
ticism enters into its operation. A parallel 
electrical field is conducted Into the earth 
and equipotenLial lines in the surfsce are 
fixed by the use of extremely sensitive tele¬ 
phones. By delicate electrical Instruments 
it is possibln to chart the field electromag 
netically The disturbances in the electrical 
field thus si town make h possible to locate 
ores because of their electrics! properties 

As most of the outcroppings of ore to the 
surface of the earth have long since been 
discovered, tbe new method is of great im- 



NRW LIONEL 
•WITCH TOWER 


AUTOMAT 
TRAIN CONf 


As if by Magic/ 


-you can run your "Lionel Standard" 
Train at varioua speed*, stop it and 
reve ra e it by manipulating a amall 
lever placed at any distance from 
tbe track. As if by magic—your 
Lionel Automatic Train Control will 
start and r av er ae your Lionel Train 
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portanco at this time, Dr Cnvclm pointed 
out, because with the system, it has been 
found possible to locale ores at barren and 
rocky places where the existence of ores 
umid not possibly bn predicted by any other 
known method 

The extent of the new find has not been 
determined, no borings having as yet “struck 
bottom" or penetrated through the ore One 
deposit was iraerd through ice to the bottom 
of a lake, thirty feet down. Besides gold, 
the ore contains silver, copper, sulfur, ar 
sonic and iron The arsenic deposit is 
thought to be the richest m the whole 
world. Preparations for the construction of 
a railroad to Skelleftea on the Baltic coast 
have begun —Science Service. 

a • • 

Chromium an Printing Plate* 
Save* Money in United 
State* Mint 

Titat a thin film of metallic chromium, 
electroplated upon a metal currency print 
mg plate, would cause the pities to with 
stand the wearing action of the printing 
presses better than if the plates are made 
of the hardest steel, is thr outcome of tbo 
tests of this process at the United States 
Bureau of Fngrsving and Printing Not 
only do the plates wear longer, but they 
cause tbo intricate detail of ihe bill designs 
tn come more sharply into relief, thus afford 
Ing further protection against counterfeiting 

The method, worked out by chemists of 
the United States Bureau of Standards in 
collaboration with officials of the engraving 
bureau deposits a film of metallic chromium, 
thinner than an ordinary sheet of paper, 
upon a finished atcrl or copper nickel plate. 
After mat tuning to sizes suitable for clamp¬ 
ing on the presses, of which there are sev¬ 
eral hundred In dally service, the plates are 
plated in a special chromium plating bath 
UndeT carefully controlled conditions the 
deposits on I be plates hare a beautiful sil¬ 
very lustre, the operation requiring, in the 
tase of the nickel plates, only thirty minutes, 
and of steel, twice as tong. Harder than 
the hardest steel, the plates yield from 
**0,000 to 100,000 impressions of eight Mils 
each, and in some cases considerably higher 
numbers. An additional advantage of the 


method hu been the discovery that after 
such a run, the chromium film may be re 
moved chemically and a new film pul on, 
thus obviating the necessity of making a 
new plate. 

It Is predicted that the method, already 
used to some extent on plates from which 
labels and similar commercial articles are 
printed, will find a much wider usage in the 
“shells'* or el ec I m typer’s plates from which 
books ami periodicals are produced .—Science 
Service 

• * • 

Die*el Engine for Motor Truck* 

What is stated to be the lightest oil en¬ 
gine built, weighing only 11 pounds per 
horsepower and consuming less than one- 
half pint of gas oil per horsepower is de¬ 
scribed tn the August 3, 1926, issue of 
Power (New York) This is the Peugeot 
Tsrtrals engine, built in France A similar 
engine is about to be put on the market, says 
Power , for use—at least at first—in motor 
truck*. 

The original engine was built Ule In 1922 
and was employed Immediately to drive a 
five*passenger touring car The mileage ob¬ 
tained was 14% miles per gallon of this oil, 
which, of course, costa much less per gallon 
than gasoline 

The design proved so complicated as to 
nuko the production cost of the engine pro¬ 
hibitive, but after several changes, including 
the Increase of compression to 475 pounds 
per square Inch, the fuel consumption came 
out at 45 pounds per horsepower hour (One 
pound per horsepower hour is the ordinary 
fuel consumption of the gasoline motor) 

A crosa-scctfon of the new engine is re¬ 
produced in these pages. The only type to 
lie built at first Is a iwo-cylinder, two-stroke 
cycle, motor truck engine, of 50 tn 55 horse¬ 
power maximum at 1,400 revolutions per 
minute The bore Is 4.73 inches and the 
stroke 5 906 inches. 

■ * * 

Odd Boat PropmlUd by Pmmp$ 
One of the favorite dreams of the lmproo* 
•leal, would-be Inventor Is the jet-propelled 
vessel fn this type there Is a tunnel ex¬ 
tending forward and aft through tbs ship, 
and open to the water at either end, Som* 
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when b Ita length i pomp Is mounted end 
the ship Is propelled by reaction from the 
current of water forced out behind ThU 
method works but it is not as efficient ss 
the ordinary screw propeller—that Is the 
real fly In the ointment. However, such a 
craft has been built in England, for use 
under circunfirtanccs where the matter of 
relative efficiency is far outweighed by 
special circumstances. 

“There are,” says Enguieeruig (London), 
“some exceptional cases of transport by 
water* when it is necessary to provide for 
a mooh greater flexibility in maneuvering 
than is usually obtainable with ordinary 
types of craft and propulsive machinery 
Recently such condition* had to be met by 
a ferry boat for transporting passengers at 
the Royal Albert Dock, London, and a solu 
tlon was found In an application of the 
Gill hydraulic propulsion system 

“It was found necessary in this ferry ser¬ 
vice to provide a small vessel capable of 
moving in any direction, either ahead or 
astern* and at any ang'e up to broadside on. 
A condition, which was imposed on the de¬ 
signers* was that the craft should be handled 
entirely by one man from a position at the 
forward end of tbe hulL No form of rudder, 
screw or other outboard projection was al 
lowable, because of the liability of such de¬ 
vices to foul obstructions. Tbe stipulation 
also was made that the boat should be able 
to work Its way Into very confined spaces, 
such as between barges and vessels at moor 
Ings or lying alongside the quay wills. Fur¬ 
ther it had to be capable of being held 
against quay-side steps or stages without the 
necessity for tying up All the propulsion 
and steering mechanism had tn be such as 
to be entirely free from possible troubles 
due to working in water encumbered with 
floating debris* ropes and other obstruc¬ 
tions." 

In these columns we reproduce from 
Engineering a cross-section«1 drawing of the 
craft which was designed and constructed to 
fit the circumstances named shove The hull 
measures 30 feet by eight fed and is built 
of steel It is propelled by a thiwcylinder 
Internal combustion engine which is outlined 
In tbe drawing. This engine is mounted 
athwartship and Is geared to the vertical 
shaft of the pump by means of bevel gears. 
When tbe Impeller at the bottom is rotated, 
the water is drawn np into the gooseneck 
tube shown in the drawing. It then circles 
up and around and issues from the deflec 
tlon valve shown at the bottom on the left 
This is simply a system of vanes for direct 
lng tbe outgoing current of water, and it 
can be swung entirely around In a circle by 
means of tbe handle shown at the top of its 
vertical abaft By means of this handle the 
vessel can be maneuvered by one man In 
fiat the vessel described is strictly a one- 
man craft. 

The boat has been tested and Is said to 
be performing satisfactorily “A consider 
able margin was found to exist over all the 
stipulations regarding speed, maneuvering 
and carrying capaolty," says Engineering 
‘‘Satisfactory results were also obtained in 
regard to freedom from fouling among ob* 
struetions. In addition to the acceptance 


trials, teats were made to determine the dead 
pull exerted by the vessel when under power, 
with the complete range of running up to tbe 
normal duty These tests showed that the 
old empirical rule that a pull of a ton 
should be obtained with tugs and almdar 
craft for every 100 horsepower supplied to 
the shaft was complied with." 

* s • 

Accidental Discoveries In 
industrial Science 

The story of how sn Italian laborer, 
seated on a box eating his lunch in a plating 
plant, made a lasting contribution to hla 
employer and to science* is told by Dr 
William Blum* chemist of the United States 
Bureau of Standards and president of the 
American Electrochemical Society 

Officials of tho company in question, 
makers of phonograph records, upon noting 
a marked increase In (he liardnen of ihr 
copper disks from which phonograph records 
are stamped, subsequently sent samples of 
tho plating bath for analysis, which revealed 
that organic matter was present 

Al a complete loss to explain the presence 
of any foreign matter in their electrolytes 
used for depositing copper electrically, s 
careful inquiry developed the fart that an 
Italian laborer bad playfully flipped a piece 
of cheese at • fellow worker, the cheese 
missing it* mark and falling into the tank 
where the metallic disks containing phono¬ 
graphic records were being plated The 
phonograph company found that (he harden 
ing effect was due to tbe casein in the 
cheese, which material they therefore have 
continued to add to their solutions The 
increased hardness of the copper allows a 
considerable saving because more records 
can be stamped In molten wax from the 
harder diiks. 

At another plant, in the research labors 
lories of General Motor*, tests were being 
conducted to determine the cause of knock 
mg in gasoline motors. One of the clieni 
ists conceived a brilliant Idea possibly 
knocking in motors was due in aomr way 
to the colors present inside tho cylinder 
during combustion Going to the chemical 
storeroom, he asked for some colored chctu 
ical soluble m gasoline Out of some 10,000 
at hand, the storekeeper gave him iodine, 
the only chemical in the lot which had the 
property of eliminating knocking 1 The 
color guess was wrong, but due to the liappy 
ureuinstance of picking up iodine it was 
possible tn solve the riddle of knocking in 
gasoline mol ora, and to work out the theory 
of anil-del on an In which, n is believed, will 
bring about revolutionary changes in the 
design of internal combustion engines.— 
Science Service 

• s s 

Automobile Exhaust Cos Harmful 
to Police 

How much automobile exhaust gas does 
a busy traffic policeman inhale in a day? 
A little too much, according to tesla made 
on over 30 patrolmen at a honed at lively 
corners. Results of these tests, which have 
just heen reported to the American Medical 
Association, are believed to confirm the pos- 




c Arguto Goes *Dry" 

THE big question before the house today. Gentlemen, 
is—“Shall we put up with expensive metallic bearings 
that lap up our oil by the gallon and then fail us at the 
first lack of attention, or shall we nd ourselves of this 


nuisance for once and for all by 
ms tailing Arguto—the bearing 
that goes 20 years without a 
drop of oil or a moment's 
attention?" 

On this particular question I ex¬ 
pect a unanimous vote for the 
leader of the “drys.” 

Your request will bring complete 
information on this remarkable 
non-metallic bearing. 
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manship 

Less current used—due to better balance and 
bearings 

Consumer acceptance—Users know the Dumore 
motor. 
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sibillty that such workers night be Inhaling 
enough of the dangerous carbon monoxide 
gas to affect their bodily condition. 

The Investigation wss conducted by Dr 
Elizabeth D Wilson, Dr H R Owen, and 
Mias Irene Gates, all of Philadelphia, Penn¬ 
sylvania, and Wilfred T Dawson, of Galves¬ 
ton, Texas. They report that after eight 
I lours spent clone to automobile fumes, some 
of the traffic policemen bad enough carbon 
monoxide in lliur blood to cause slight 
headache and quickened pulse rate In some 
cases; running up stain was followed by 
dizziness and dimness of vision The carbon 
monoxide lakpn Into the system is usually 
eliminated from the Mood by thn next morn¬ 
ing, they find Bui they suggest that if the 
condition should become severe and trouble¬ 
some it may bo necessary for police depart¬ 
ments to shorten the hours of duty In 
crowded sections of a city 

The Investigators state that in the past 
few years a number of traffic officers in Plul 
adelplua have complained uf headache, alight 
nausea, and muscular weakness at the end 
of tbo day after duty in the most congested 
mercantile districts of the city, and that 
these symptoms might be traced to carbon 
monoxide.— Sdonc* Service 



Tbo tiny five-toed Eohipput of the 
Eocene Epoch, perhaps 55,000,000, 
years ago, compared In slxe with the 
sknll of ■ modern hone 

Man and MU Horae — Whence? 

Two new hooka which the reviewer treats 
together only because they were read to¬ 
gether are “The Pedigree of ihe Human 
Race/* by Prof H H Wilder (Henry Holt 
and Company, $3J25), and “Tho Evolution 
nf the Horse,” by Prof F B Loomis (Mar 
■hall Jones, $3 00) 

New books about evolution keep on arriv¬ 
ing, yet each seems to fill a previously un¬ 
occupied niche. Professor Wilder's book 
covers the evolution nf man and his ances¬ 
tors from the Permian Period reptile evolving 
into the ancestral mammal Its main stress, 
in fact, is laid on the early roots of min's 
evolution, down through the anthropoid 
Mages, rather than on the already well cov¬ 
ered subject of the early races of man 
proper This is a book mainly for two 
l lasses of readers those who have read 
popular books on evolution and thought 
them superficial, and those who have read 
scientific works on the early races of man 
and have thereby had their curiosity aroused 
concerning live various stages that preceded 
this phase of man's ancestry The book la 
not, In the mam, elementary in treatment 
and the previous rrading of even a little 
geology and zoology would doubtless render 
its pages more significant. The reader of 
rather studious tendencies will find this an 
Invaluable mine of organised Information 
from which to draw. 

Professor Loomis* book on the evolution of 
the horse Is considerably less of a study 
book than the above. This volume,” the 
author says in his preface, “is an attempt 


to describe In aa simple terms as the writer 
can command, tbo story of the evolution of 
the horse. It is hoped to promt the speci¬ 
mens and our Ideas about them, so that tbs 
reader will have a picture of the whole 
history, and be able to plaoe in it such 
details as he may find in museums, or In 
the wide open country" The reviewer be¬ 
lieves that Professor Loomis has succeeded 
in realizing the hope thus expressed, for the 
language of his book is, in the main, non¬ 
technical and easy In fact, one obtains the 
impression tbit be is listening to an able 
but modest authority who might be seated on 
a veranda of a Mummer's evening, rather 
informally tclbng the fascinating story of 
tho vn-i*eltudei through which a little five- 
toed animal of ihe Eocene Epoch passed 
while evolving into numerous equine species, 
most of which are now extinct. 

If anyone hu ever wished that he could 
drop work and go west to dig fossils of 
iioracs and various extinct animals bo will 
relish this book, for that is what its author 
has been doing for years. In it, be presents a 
clear picture of the methods by which this 
romantic quasi is performed. Since tho 
evolution of the horse is known better and 
in more detail, than that of any other animal 
except possibly, the camel and the elephant, 
it can be truthfully said that Professor 
Loomis not only knows bow to tell a plain 
story but has a real story to tell 
In each of the works mentioned above 
there are a few slips, but they are compart 
lively too trifling to mention, in view of the 
general excellence of the rest 
* * • 

A New Springfield Telescope 
Mounting, Large SUe 
Those of the amateur telescope makers 
who have taken interest In the so-called 
“Springfield” type of mounting for tele¬ 
scopes having a fixed eyepiece, will doubt 
Jem bn further interested in the telescope 
of that type rrcrnily constructed by Donald 
Alden Patch of 38 Crescent Street Spring 
field. Vermont Mr Patch is a new initiate 
of the "Telescope Makers of Springfield.” 



Mr. Patch ami his large Springfield 
equatorial mounting 


A photograph of his telescope Is reproduced 
In these columns. 

For tho benefit of those who have not 
already become inoculated with the “bug" 
of amateur telescope making, an explanation 
of this type of mounting is In place. The 
light from a star passes down the open tube, 
and Is reflected up again from a mirror at 
the lower end Due to the concavity of this 
mirror, the light rot urns as a cone which in 
the present case would reach a point about 
even with the open end of the big tube. 
However, In this type of tclesoope a small 
prism with a diagonal face is rigidly sus¬ 
pended inolde of the tube, in line with Us 
axis. This prism turns the oone nf light at 
right angles. A aoooad prim placed di¬ 
rectly bottftth the eye pi ece tubs (Which 
■hows In the iUostmdoo), ra os f vo n and 
again turns the diudnl Wring sons of nji 
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opwagd flinotly into tbs eye of the obwr wr 

The vinos of tUs srrtngsiiiont U, that no 
mat for what the petition of the tabs, the 
prim and theimsge of the star to the eye 
of Iho ohsorveir without forcing him to con¬ 
tort kk body like aa acrobat He is always 
looking comfortably down, aa If through a 
mtaoteope, Thh type of mounting was 
originated by Russell W Porter of Spring 
fields. Vermont, and several satisfactory tele- 
Boopea that work on this principle have 
already been made. For example, one of 
the smaller alia having a alx inch mirror is 
ihqpn on page 212 of the September issue 
of the SdenUfio American. 

Mr* Patch baa new completed a mounting 
of the original Springfield type but heavier, 
permitting the use of a ten-inch or a twelve- 
inch minor The sketches on pages 52-33 
of “Amateur Telescope Making” show this 
■In. Mr. batch posed aa the model for 
these sketches when they were originally 
nude. His present minor la inches in 
diameter, and lta focal length la 60 inches. 
The mounting la made of cast Iron, although 
broom caatinga may be obtained. The blue¬ 
prints of iMs larger lire of Springfield 
mo gating show little variation from those 
of the smaller aim, the principle being the 
Bams in each cats. The rod which eitenda 
to the left carries a counterweight whioh 
could not be Included In the picture. 

Numerous inquiries concerning the man¬ 
ner of subdividing the setting circles of 
■mall telescopes having reached the editor, 
ll may be said that ordinarily, the decline 
lion circle should be divided Into single 
degrees and the polar or hour circle into 


place in the body during sleep Is still very 
limited, says Dr Riditer Although there 
has been almost no experimental invest Iga 
tlon of sleep, it has been the topic of an 
almosL endless number of theories and spec¬ 
ulations Scientists knew—or rather thought 
they knew—that the depth of sleep readies a 
maximum before the end of the sptond Imur, 
and then rapidly decreases again to a low 
level, at which it remains, with omul I flue 
luatinnB, until the end of the sleep period 
We have all beard statements similar tn 
the above, but Dr Kichinr characterizes them 
as fallacies. When the tests from which this 
fallacy took growth were made, years ago, 
the subjects were constantly under a strain, 
waiting to he awakened, and accordingly thr 
sleep waa never normal Dr Richter avoided 
this factor In his experiments. His records 
were obtained by measuring the resistance 
offered to the passage of so imperceptible 
galvanic Current from obe hand to the other, 
using special zinc electrodes, covered with 
paste made by mixing kaolin with saturated 
zinc sulfate solution These can be easily 
attached and removed, usually without Inter 
rupung sleep. The resistance was measured 
with s string galvanometer 

By means of the equipment described, Dr 
Richter demonstrated conclusively an un¬ 
usually Interesting fact—that the resistance 
is htcallzed almost entirely In the skin of the 
body A puncture through the skin with a 
needle, even the finest, reduces the resistance 
instantaneously practically to zero As shown 
in the graph reproduced, the resistance meas¬ 
ured from back of the left hand to back 
of the right hand, remained steadily at over 
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How the nerves control electrical resistance 


15-degree divisions, each of which is again 
subdivided Into alx equal parts. Since iho 
earth revolves 15 degrees In 60 minutes of 
daw, these 15-degree divisions correspond 
to one hour, and each of ibeir six part sub- 
divisions corresponds exactly to ten minutes 
of tune. 

Mr Fateh's telescope Is solidly mounted 
on a concrete pedestal but may be taken In 
at night. He has run a duplex dectrto 
light wire through a buried conduit to the 
pedestal, and thus he has light at the tele¬ 
scope when be needs it A telescope of this 
general size will magnify from about 60 
dlametara (using a one-inch eyepiece) to 
120 diameters fusing a one-half Inch eye¬ 
piece) under atmospheric conditions obtain¬ 
ing in the east. In parts of the west where 
the atmosphere it not to hazy, a stronger, 
one-fourth Inch eyepiece giving 240 diem 
ctere, could safely be used Occasionally, 
this the may be used In the east 
• • • 

Sleep Tested Electrically 

Th*t the electrical resistance of the body 
is markedly Increased during sleep and that 
the quality of our sleep may he measured 
and studied experimentally by electrical 
methods, is the remarkable discovery made 
by Dr Curt P Richter of the Paycho- 
hlcinglcq] Laboratory at Johns Hopkins 
Htapltal (Baltimore) and described In the 
March, 1926, Procwtingt of tk* National 
And**? of Sciences (Washington) In one 
cage the onset el deep automatically raised 
lb* sltciHed rwMuoa of the body from 
B0JD5 ***** fta fttJDOO ohms. 

Our toivdalgB of the changes wtteb take 


500,000 ohms from 12 48 ra to 1 05 rM 
At tbs infant, i hole through the skin of 
the left hand caused a drop of 250,000 ohms. 
At 1 16 rx^ a hole punctured through the 
■kin of the other hand caused a drop to 
15,000 ohms. 

Further experiments on monkeys, in which 
the nerves to the hands and fret were cut, 
demonstrated that the resistance of the palms 
of the hands and feet is dependent upon and 
in regulated by nervous impulses (although 
the backs of these extremities show no such 
relation) When the nerves were cut, the 
resistance jumped from 40,000 ohms to 
990.000 ohms. 

Some people sleep lightly, others can be 
awakened only by a thorough pummel mg 
Both types were tested, with the discovery 
that the resistance of the body is a true and 
corresponding test of the depth of sleep 
That is, those that respond to slight noises 
with changes In breathing, sighs and so on, 
showed low resistance during sleep Those 
who were oblivious to ill disturbances main¬ 
tained high resistance 

Awakening, however sudden, brings an 
Instant drop in resistance Dr Richter wnlem 
“Several similar observations were made on 
a monkey, which, while held In the Up of 
an Bfwsianl in ■ darkened room slept fit 
fully The resistance followed the change In 
sleep so closely that it was possible to Mate 
quite accurately, without seeing the animal 
at all, whether it was awake, drowsing, ot 
asleep, simply on s basis of the resistance 
readings." 

Whh the typical true sefentltf's caution 
la the Interpretation of multi, Dr Richter 
lays It la not yet known whether In sleep 
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huoflna Torso Pinto* 1CV Roofinf Tin 
Pisco* lMiPk Plots for nil porpniMi 
Kn knoll no Bloch. Bint Plpo oa4 B 
l*o* Block. Spools! Btnaaplnf Block. eU. 


American Sheet an! Tin Plate Company 

— General Offices Fnck Budding, Pittsburgh, Pa 

wii-i ii — Pisivinr li&n omcica ■ — 

ffrl—S» OUalmnnU Daaw Detroit go* Orlonno Haw York Philadelphia Plttobnrah St. Loots 
■apart laroo till— Vwrm Statu Irm Paonocm Oo NewTarh City 
fret to Paul lapmiatallreM U siinP Statu tan fMOOen Oo.. lu Francisco. Lao t n— loo. Portion*, Settle 
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in your steam 
heating plant 

and save % qfyourjuel 

UOFFMAN No 2 Vacuum Valves 
A save fuel because they keep air 
out of radiators Without a single 
change in piping or boiler they con¬ 
vert any one-pipe steam heating 
plant, new or old, into a vacuum 
system Radiators heat quickly and 
stay hot longer These valves revo¬ 
lutionize steam heat. 


Test a Hoffman Vacuum Valve 
on your worst radiator 

NOTICE how quickly this radiator haata 
and how long it stays hot after fires 
are banked You can secure Hoffman 
No 2 Vacuum Valves at your neigh' 
borhood Heating and Plumbing Shop 
Learn more about these wonderful 
valves Send coupon 
for an intensely inter¬ 
esting book “Locking 
the Door Against the 
Heat Thief ,f 




0FFMAN 

Vacuum 

Valves 


HOFFMAN SPECIALTY COMPANY, INC 
n*pt T 1 25 Wut 45th Btrt«t, New York City 



Nam* „ -- - 

Street 

CUy Smu 


yte deal with an Interruption of the nervous 
impulses, or with the effect of an Inhibitory 
pmem The results obtained with the skin 
of the hack of the hands varied with the 
persons under teat, and this suggests that 
1 litre arc two kinds of sleep, s quiet, relaxed 
sleep, and a strained sleep with muscular 
activity * * * 

fit Fond Memory of a Faithful 
Pair of “Pants” 

How a prospector made s canoe out of 
Ins own trousers, and, trouserlew, braved 


lings tied together with gross. Over this 
framework was stretched a sort of patch¬ 
work or “Joseph** (.oat,” consisting of the 
following one son-shade, one “parka," one 
pair of overalls, and one pair of underslls. 
These sundry garments and fabrics were all 
sewed together and then daubed with cari¬ 
bou fit In sn effort to make them water 
proof The resulting sheet was then attached 
to the outside of the willow framework. 

In this sliaky craft the plucky adventurer 
started on the long trip down the notoriously 
turbulent Sheen) ak River 



Faced with the alternative of starving If no transportation facility eould be 
found, a handy prospe c t o r constructed this canoe, Faith* Hopm and Charity, 
covering the framework with numerous “«t cetera*** 


the incessant torments of tho Indefatigable 
arctic mosquito, in order to save him* elf 
from sure starvation, is the amusing account 
sent us by s reader from Alaska 
Last summer tbls young mining engineer 
set out from Fairbanks, in the interior of 
Alaska, for ■ prospecting trip In tho heart 
of the Arctic Mountains, several hundred 
miles north of that fax flung center of civ 
ilization The upward trip was made by 
airplane, motor boat, canoe and raft, as well 



This view of Faith, ttopa and Charity 
shows the Interior ana the construc¬ 
tional details of the boat 


as with the aid of Indian packers and mala 
mute dogs 

After several weeks in company with an 
Indian chief and tho four dogs, prospecting 
fur gold in the long range of mountains that 
lnirdits the Arctic Ocean, the "grub" supply 
nf the pirtv gave out If they were not 
soon to starve, a liaaty return must be made. 
Not wishing to sacrifice their valuable dogi 
for food it was decided that the Indian, with 
the few remaining pounds of food, should 
r* trace the journey on fool as far as Arctic 
\ilUge. The white man would attempt to 
go by water, and since It would be a down 
river journey, he should be able to do with 
out much food. 

But bow to obtain the necessary canoe? 
Boat making materials were not to be had In 
this barren country Yet a craft of a sort— 
not beautiful, not especially seaworthy—vrsi 
hastily mads 

The riba and strikes were of willow aap- 


After many days of peril and privation, 
and especially of constant, tmuserless battle 
against the innumerable Iwrdes of mos¬ 
quitos that infest the far north, the hungry 
prospector finally reached the Yukon and a 
civilized community For the moat part, he 
says, he was clothed id a black beard and 
a head net 

Food was Ills second request, his first 
was for a pair of “pants." 

* * a 

Oranges Make Bones 

Why is It that modern, intelligent mothers 
feed their children orange juice? Because 
orange juice contain! noteworthy amounts of 
vitamins, A B and C The lack of vitamin 
A leads to rickets and a lowered resistance 
to luhrnlc and other infections. The lack 
of vitamin B leads to the disease known as 
brri her! A deficiency of Vitamin C leads 
to scurvy 

Work performed at the llmverslty of Chi 
cago last year abowed according to the 
Journal of the American Medical Association 
(Chicago), that children who were fed aup 
plemeniary school hour meals which Included 
oranges gained in weight to a far greater 
extent than could be accounted for by the 
value of the food fuel derived from the 20 
to 23 ounces of uniirained citrus fruit juice 
administered daily 

It was noted that calcium assimilation was 
decidedly benefited when oranges formed a 
part of the diet, the increased retention being 
considerably greater than the cal cum in the 
oranges (Calcium is a hone-forming ele¬ 
ment ) The Increase of phosphorus reten 
tion was even mure marked than that of 
calcium, more than three limes as much 
pimaphorua being assimilated when orange 
juice was added The magnesium retention 
was also increased 

Wliat, then, is the significance of these 
remarkable statements, which on first thought 
do not even seem reasonable? How could 
more calcium, phosphorus and magnesium 
be assimilated than the orange itself con 
tains ? There is some as yet unknown or 
half understood effect which the vitamins 
produce, by which, In their presence, bone- 
forming elements may be absorbed from 
other foods. Various theories have been 
advanced to explain this, but these should 
possibly not be advanced outside of medical 
journals at present Until more definite 
knowledge of the causes Is settled on we 
most rest content to knowdhe fact, which U 
undeniable, that orange joice does greatly 
aid bone formation. Also that without 
oranges or some other food containing vita 
nrin A, no amount of calcium stuffing la 
effective. 




Make a real shop 
in your basement! 

This handy Parks woodworker It com- 

{ dele shop equipment In Itself With 
t you can do all sons of cabinet work 
Make toys, furniture, radio cabinets— 
anything. Built for dose, accurate 
work, yet small enough to fit hi a 
corner of your basement Operates 
from light socket His motor, rip and 
cut-off circular saw, jointer, and band¬ 
saw. Add latba ana shaper at slight 
extra cost A real raaohins Ideal lor 
home use 

Send for drealar 

IW Parb BbD Bcaitaf Nackht C». 

IBM r—lUa BL. CTeshustf, OMe 
tats hoar m ims Bm te, Mot CM 


PARKS 

WOODWORKING MACHINLS 
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Radio Notes 

A Review and Commentary on the Progress in This Branch of 
Rapid Communication 


Conducted by Orrin EL Dunlap, Jr. 



Tkfa fa the fottMufa w ed vcf dedpifd to be need on Reo4 Fonek’a lU-fated 
attempt to By from New York to Piria 


Dirigible Helps Radio Calibration 

ExrtmamiTS conducted with the dlHgihlc 
Lot Angeles when flying along the Atlantic 
coaat have shown that this type of aircraft 
la valuable ai a means of calibrating radio 
compaaa station#. The dirigible In better 
adapted for tho calibration of the Tadlo 
direction finders than airplane*. according 
to the Navy Department, because it is 
ateadler and can maintain flight for a 
greater period of time, at redured speed If 
necessary These factors Increase the effi 
clency of the radio calibrations, which con¬ 
sist of checking the direction from which 
the radio waves come against an actual 
visual bearing of the compaaa station taken 
at the same instant A series of the radio 
and visual bearings are plotted and from 
this data the error of the compass on every 
degree around the circle Is computed. 

The big airship conducts the calibration 
tests by flying around in circles within a 
15-mlle radius of the direction finder The 
radio compass coil ia at the center of the 
circle. The transmitter of the dirigible is 
operated continuously, sending a series of 
dot* and dashes, while an observer at the 
oomytsa station records the tlmo of irons- 
jnlsalon and the bearing. Another observer 
la stationed dose to ihe compass coil or 
antenna. This man ukes the visual bearings 
of tbe airship and from the two sett of data 
obtained by these observers, curves are 
drawn which reveal any errors of the radio 
compass. ______ 

More Power for VLW 

Am order for the first 50-kilowatt broad¬ 
casting equipment to be manufactured by 
tbe Western EJeetrlc Company has been 
planed by tbe Croaley Radio Corporation for 
use at station WLW, Cincinnati, Ohio Tbe 
management of the station reports that the 
transmitter end a new fireproof building In 
iHilch U will be Installed, will cost about 
250,000 dollar*. This installation will rank 
WLW among tbe moat powerful broadeaatera 
1 b tbe country* Two other 50-kllowatt sets 
are to operation at Bound Brook, New 
Jersey, and Schenectady, New York. 


Radio in Spain 

Reposts from Spain Indicate that the out 
standing features necessary in radio sets in 
that country are selectivity and ability to 
lune-Jn distant stations. The Madrid station, 
the moat poverful in Spain, is tuned to tho 
392 meter wave and London is on 365 meters, 
*> a good criterion of a receiver u its 
ability to tune out Madrid and pick up 
linden without any interference Bourne 
mouth is another transmitter close to Ma 
tlriiT* wave, h operates on 365 mrtcra and 
it rctjulna a good receiver to separate the 
two stations. 

The b|tamsh seta use tubes manufactured 
in Spain and known as “CaatiikT’ defectors 
and amplifiers Tho Dutch make of PhU 
lips tubes are also used in Spain 

Ninny-five percent of the radio apparatus 
used in Spain is imported from England, 
Germany and other sources, according to the 
Secretary of tho Spanish Wireless Asaocla 
tion. 

In developing a broadcasting system, 
Spain seems to be opposed to one bnllt 
upon American, British or German lines and 
the popular slogans of radio fans are re¬ 
ported to he, '‘No monopoly," and “Freedom 
of Broadcasting." 


New Project for Radio 

Tub British Broadcasting Company has 
formulated a plan, which has enlisted the 
Interest of the Royal Colonial Institute, for 
Inter-empire broadcasting of education and 
entertainment, through a chain of world¬ 
wide radio stations, which will reach an 
audience of 400,000,000 people 
According to Major Gladstone Murray of 
the British Broadcasting Company, the con¬ 
templated system would Involve an expen¬ 
diture of 3,000,000 dollara which could be 
raised by Inducing all the constituent parts 
of the Empire to adopt the English system 
of paying for receiving licenses. 

The powerful transmitter at Daren try, 
England, Is mentioned as tbe aurtlng point 
with Moncton, New Brunswick, 2,440 miles 
away os the first relay station Other Ca¬ 
nadian broadeaatera, aided by land wire re- 




Here's the most 

t 

economical “B” battery 
ever built for radio 



In the production of 
Heavy-Duty Radio “B” 
batteries Eveready has 
established a new stand¬ 
ard of “B” battery life 
and economy. 
Eveready Heavy- 
Duty 45 -volt “B” 
Batteries wtll outlast 
any Light-Duty 45- 
volt “B” two to one 
regardless of the 
number and kind of 
tubes used! More¬ 
over, though lasting 
twice as long, they 
cost only one-third 
morel 

To cap the climax of 
“B” battery economy, in 
Eveready Layerbilt No. 
486, Eveready has per¬ 
fected a Heavy-Duty 
“B” battery of uncqualed 
endurance and depend¬ 
ability—positively the 
most “B” battery in ser¬ 
vice and satisfaction its 
price can buy. 

You can make no mis¬ 
take in buying Eveready 
Layerbilt No. 486 for 
any set using normal 
voltages (45 to 135 volts). 


You will be buying the 
utmost in “B” power de¬ 
pendability—the great¬ 
est “B” power operating 
economy—D. C. (direct 
current) in its purest 
form, which insures 
pure tone quality. 

With colder evenings 
at hand, radio recep¬ 
tion is vastly improving. 
Equip your set now with 
Eveready Layerbilt No. 
486, the greatest “B” bat¬ 
tery ever built for radio. 

Monufacturad end guaranteed by 

National Carbon Company, Inr 

New York San b rancisco 


Canadian National Carbon Ca, Limited 
_Toronto Ontario_ 


Tuesday olsht means Fwrrsily lluur—0 V M 
Lastcm Standard Time through tbe following 
stations 


viiv-\w r»fc 
vjit-nwJAw* 
*a>i-fMfm 
irtAu-H me*rtrr 
wri-PaUctfefpAf* 
WTiu Clrrelamd 
Wt I Bmftfa 
WlaO /*i tltbwyk 


wmm -Tlsrimsll 

WWJ. OrtTUt 

iruH LfcMWfra 
WOC ta n ufol 

(Ji'TEiP 1 * 

JT»» Bt routs 

■mmo-Wsshinattm 



eVEREADy 

Radio Batteries 
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At last — 


Professional Movies 
with the Ease 
of “Still** Pictures 


T HE wonderful new DeVry motion picture 
cuncri iur amateur* take* eiactly the nim 
kind of pu-turn aa the profewtonal* do. And 
yet, it is an simple of oparatmn, so handy and 
so compact, that a child can take pictures with 
it In every way it u jun u easy to use aa the 
^iU” cameras. It holds 100 feet Mm/m film 


Mry 

MOTH CAMERA 


It remained for lh* famous DeVry Corporation 
to produce thia standard theatre size film, auto¬ 
matic professional movie camera, for amateur* 
at the amazing low price of $110 00 Con¬ 
structed of finest materials, it will last you a 
lifetime It will give you pro few ions 1 motion 
pictures which you can preserve. A special 
automatic lock permits you to get into the pic¬ 
tures yourself while the camera continues to 
record automatically! At last amateurs can take ' 
actual motion pictures which can ba shown in | 
motion picture theatres schools, churches— , 
everywhere (hat real motion pictures are shown 
—and in the limn* u wclL Here is the only j 
motion picture camera for amateurs under 
$300 00 that uks standard size film like pro¬ 
fessionals use Nuw >uu can actually preserve ' 
fur til tunc, cherished scenes and ait ions of dear 
one* — and havf punts 

MADE I OK VOUR rill NIIS 
ANU RILATIVLS. With thll 
new DeVry you can make 
as many prints u you want 
and preserve the negative. 

1 hat u r hat professionals do. 

NEW FREE 
BOOK 



You should know more about the wonderful 
progress uf motion picture photograph, hy ama¬ 
teurs We will gladly scud you LR1 I and 
without obligation, our beauLiful new book 
"Nm* I ar/t on Amateur Motion Pit turf fAo/og- 
rtpby’ Merely fill out the coupon Du it 
today Learn Inw easily amateurs can master 
professional photography—how they, too, can 
tike standard u/e mutton picture* not only for 
their own pleasure hue for immense extra cam* 
logs aa well Mail coupon now! 


r 


DsVRT CORPORATION 
1111 Center'trret Dspt II H 
CJiLago, Illinois 

rlaas* send me your new hi* V New Fsu* on 
Amatein Mothm Picture Phor^rprhv 1 under 
■tend thi* pUoaa me under no obliBRUon. 



. . __ | 



Marconl'a new recording receiver. Thla set. used for hlfh-ipeed wireless, la both 
la units* Top row from loft to right i direction finder, tuning uh, control 
panel, oscillator generator and low-frequency filler. Hm lower row, left to right i 
search coll, two high-frequency filten, high-frequency amplifier and detector and 
direct-current bridge. Five models cover wavelengths from 480 to SOjOOO D ar te rs 


lays, would carry the programs across Can¬ 
ada and at the aame time radiate them Into 
•pace for Canadian listeners. At Vancouver 
the programs would be flashed to Australia, 
and from there to Colombo, Ceylon and Cape 
Town, South Africa Colombo would bo 
used to send the broadcasts to Bombay, 
India and Malts, tbence back to Keslon, 
England Eight higb-power stations would 
be involved in the project, aa well as eight 
special receiving stations, six repeater sta 
lions and local broadcasting stations in the 
various countries. 


For Greater Safety to Shipping 

Eleven new radio beacons will be ready 
for service by June 30, 1927, to protect ship¬ 
ping along both coasts of the United States, 
the Gulf of Mexico and the Great Lakes, 
according to information given hy thr l)c 
pertinent of Commerce to Dr Frederick A 
Kolster, Inventor of the radio compass. Tha 
Kolster compass is used on ships in con 
junction with radio beacon stations to gna 
accurate bearings without dapending upon 
visibility. 

The United States Government is now 
operating 27 radio beacons, which is more 
than the total of all other foreign countries 
Nino stations ore in use along the Atlaniu 
seaboard, nlno on the Pacific coaat, artin 
on the Great Lakes and two on the Gulf of 


Mexico An additional score are awaiting 
the appropriation of funds. 

Tha beacons soon to be placed In service 
■re the Stratford Sboala lighthouse. New 
York, Winter Quarter Sboala Lightship, 
Virginia, three in Florida on the Gulf ooosts 
three in Michigan and one in Wlsoonrin for 
the Great Lakes and two along the Atlantic. 

Approximately 900 American passenger 
and '■ naval v essels are equipped with the 
radio compass and foreign ships are rapidly 
adopting the direction finders. The Kolster 
com pa as waa first used on a passenger ship 
in 1922. 


Radio Equipment for Pres* Club 

A special committee has been organised 
to plan and supervise the installation of 
radio equipment in the new 11-etory, 10000, 
000-doIUr National Press Club Building at 
Washington, DC It is planned to “pipe" 
music and talk* to various rooms through 
out the structure so that press correspon 
dents in the building may follow news 
events, such as a speech by the President 
of thn United State*, the proceedings of an 
important dinner, a dedication or other func 
lions. 

A radio central will be located m the club 
proper, which will occupy the two top floors 
and from that point programs will be routed 
to loudspeakers or headphones in the main 
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/OH May 9,1926, hutory wag 
made—American history— 
World history—undying history. 

Leut Coounander Byrd, m his 
fearless ijoo'imle flight across the 
top of the world, adds another 


Radiowent along, for radio has 
become vital to the lives and 
success of eapl or tt s and adven* 
turers, Burgess Batteries went 
aloQg, shad ing the fate—sharing 
the hardships and the glory or 
Commander Byrd, the Detroit 
Artie Expedition, and Gape. 
Donald MacMillan. 


It la arnfamily rigUcam that la than 
gjodoos triumphs ofAnwucaa contags and 
American aqalpmant vbm tha teat of men 
and dwir took waa tbs me of dm nuvivil of 
da fitMM, that tha standard ptodaos of the 
Banry Company wen 


Burma 
nacd an 


and "carried on* under i 


Buaojns Battery Company 

Q——at bmOwiosi Ciucaoo 

_ C a nsdin * Fmtnrkt md Q S m * 
fl Niagara Full* and Wl—Cg 

<pns 



BURGESS 

RADIO BATTERIES 



5(*tt 


Nuconl f s fleeting laboratory. The weU-knoww Inventor of wirelm dees nidi 
■ Tp trim an tin g aboard Ua yacht Astra 
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LOWER FIRST COSTS 
LOWER INSTALLATION COSTS 
LOWER MAINTENANCE COSTS 

with greater 

HEATING EFFICIENCY 

•toith the 

Venturafin 

W_ TRADE MARK _ 

METHOD OF UNIT HEATING 


UtWitep the radio squeal. Hie 44 pUnor»d M eoniliU of a keyboard of 26 keys, 
ooek « or kick, when p re s sed , causes a vsesnn tube to oscillate at a desired 
pitch. The asuale Is said to be clearer than the tones of a flute because there 
are no overtones* TVe instrument Is installed at WRNY 


dub room, dining room or ladies* room. 
An experienced operator will be In charge of 
I he equipment 

Facilities wlE be prodded for microphone 
connections in case it is dnlrod to broad 
cast notable events from the club. 


Valuable Franchise 

Samuel Pickard, chief of the radio ser 
vies of the United Statrs Department of 
Agriculture, after a 10,OQO-nule tour cover 
Ing the eastern half of the country, during 
which time he visited many broadcasting 
stations, said that he believed every college 
with a radiophone transmitter and a good 
wavelength has a milllon-dollar franchise. 

Mr Pickard said that he lamented the 
fact that many institutions aro pulling less 
money, thought and talent into thur college 
stations than they merit. lie pointed out 
that In this new endeavor, the college Is in 
competition with broadcasters spending largo 
sums of money for talent, and that if the 
agricultural agencies expect to i-ompelr fur 
(heir share of the “countless millions,** they 


dire not bore the radio audience with medi 
ocre program* He said that for effective 
extension work, the programs must be dl 
reeled away from academic lectures toward 
the dramatization of facta. 


Revising a Formula 

Tuts are being conducted hy the radin 
division of the Bureau of Standard* in an 
attempt lo revise the constants of tho Austin 
Cobf n transmission formula, which wan 
evolved to measure tlie electric held pro¬ 
duced by radio signals over long distance*. 
The experiments ore being made with the 
hope of obtaining more correct values from 
tho application of tho formuln under present 
conditions and at greater distance* 

Observations made in recent yean* reveal 
that the formula worked out several years ago 
gives ton iuw \alucs for signal strength 
There aro difficulties attending the exprri 
men La because of the many disagreements 
in the measurements of different observers, 
especially at distant points when the »tg 
naJa are feeble 
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i bus dastgaad this portable radio I 

d shlpa. lt Is a mUiatore broado 
t root olasa to pImo 


calibrating 



write for details or ask 
your heating contractor 


AMERICAN BLOWER COMPANY, DETROIT, MICH. 

BRANCH OFFICES IN ALL FRINCIFAL CITIES 
CANADIAN SIROCCO COMPANY, LIMITED, WINDSOR, ONT 


American Rlower 

aMflC* VKKnunwo. mkatimo. aim cowpinowiwo. parrmo, miciiawicai. paarr 
Sw^®R5i5h«si«rt of all Types o( Air-tlandUofdquipowm —— kao lW 
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211 

Different 

Kinds of 

Industries 

St Louis has factories 
in 211 different kinds of 
business Almost every 
line of manufacture is 
represented Only eight 
per cent of the city's in¬ 
dustrial force is employed 
in its largest branch of 
industry 

This wide diversity of 
industries acts as a con¬ 
stant balance and makes 
St Louis strong nj times 
of business depression It 
assures stability of labor 
and production 

The westward trend of 
industry by which mod¬ 
ern business is moving 
toward the center of the 
country has resulted in 
19$ new industries com¬ 
ing to St Louis in the last 
six years The central lo¬ 
cation of St Louis makes 
it an economical distribu¬ 
tion point Your factory 
in St Louis would have 
an idvantage over com¬ 
petitors not so fa\orably 
located 

Smd for our booklet 
* Why St Irfiuii Grow*” 

It tcllfl the full itory 

Address Dept 24 

CHAMBER OF COMMERCE 

siioun u •.» 



Uowlnf *■«. -f 

Ease of tailing and ample volume of reproduced voice and innate are the out¬ 
standing feature* of thia type of radio receiving set. The centralised tuning coin 
troU now bo popular are located In ihr renter of the panel. The lond*peaker la 
of the cone type and la shown on the small table to the Immediate left of the net 


Die-cast Condenser 

A condenses of new design made by the 
die-caat metltod, with rotor and stator block* 
built as two complete sections forming the 
mam structure, has been introduced by the 
Unirontrol Condenser Corporation 

An accurate and smooth surface is ob¬ 
tained by the use of an alloy of aluminum, 
cupper and silicon The straight imo fre 
quern.y effect is made possible thmugb 
tapered nrculsr srgrat nts without the usual 
offset plates, winch arc generally used by 
other manufacturers to gain the same result 
The complete condenser consists of 12 parts, 
the bulk of which are ubouL one half of oilier 
condensers of the same capacity The inlrr 
leaving plates rotate parallel to the axis of 
the condenser 

The shaft is of novel construction and 
cone bearings liave been substituted for the 
cylindrical bearings usually used In variable 
condensers Otic of the bearings Is of the 
senil floating type, held under spring tension 
to compensate for any wear on the bearings. 
The engineer who designed the inairumeiil 
points out that the main advantages of the 
condenser are durability, and no "end play” 
or "side play” when the dial Is turned, no 
matter how long the drvico is in service. 

Broadcasting Map* 

Tests being made at the United States 
naval radio station NAA, at Arlington, Vir 
ginia indicate that ere long weather maps 
will be transmitted by radio lo sbijis at sea 
The weather charts furnished by (lie WeatheT 
Bureau are radiated into space in much the 
same way that radio photographs are broad 
coat At the receiving stations, an ink stylus 
operating in connection with a cylindrical 
drum traces the lines of the map on a 
blank sheet of paper and the completed pic¬ 
ture shows the isohars, barometric highs and 
lows and other information that is generally 
found on weather maps. 

The system is the Invention of G Francis 
Jenkins of Washington who is noted for his 
experiments with radio motion pictures and 
television 

Tliotte Conducting recent teats explained 
that, to receive the charts, ships must be 


equipped with radio-map receiving instru¬ 
ments. Lack of dark room facilities on 
board vessels, necessary fur radio-photog 
raphy, is the reason why the pen and ink 
stylus process is used for broadcasting 
maps to sailors, according to the experts at 
Irlingion 

It now requires about 45 minutes to trans¬ 
mit a complete map but it is expected that 
the perfection of the proceis will reduce the 
time required to about 15 minutes. 

Automatic Control of Transmitter 

To avert interruption of program service 
resulting from break-downs in tbe apparatus, 
the automatic operation of a radio irans- 
millcr has been developed by engineers at 
station WCY, Schenectady, New York An 
ingenious system of 15 relays, operated over 
three lines between tlte control room and 
the transmitter, govern tbe apparatus which 
is a quarter of a mile distant There are 
also interlocking relays which automatically 
control the flow of water used for cooling 
the high power lubes. 

A Mobile Tetter 

S. W Edwards, radio aupervlaor it De¬ 
troit, baa an automobile equipped with a 
Kolster radio direction finder and testing 
devices which enable him to take bearings 
and locate stations operating contrary lo 
government regulations. The car has *1 
ready covered 15,000 miles and has sired 
mure than #1.500 in railroad fare, according 
to Mr Edwards. The car cost $4£00 

9DOZ Awarded Medal 

G B Harrison, owner of amateur station 
9DOZ at Belleville, Illinois, has been award¬ 
ed tbe Popular Radio medal for conspicuous 
semoe where “prompt and efficient action Is 
utilized to perform an essential part in the 
alleviation of human suffering or in the 
saving of human life," 

Operator Harrison sent .out an SOS call 
when a tornado wiped out Murphyeboro, 
Illinois, and surrounding territory in March, 
1925 As the result of the broadcasts from 
9D04 relief was rushed from Chicago to 
tbe stricken area. 


Havana 



Twice every week 
throughout the year. 
Ships of the Great 
White Fleet sail from 
New York and New 
Orleans on Cruises to 
the enchanted lands 
of the Caribbean. You 
can plan on a trip 
lasting from 11 to 24 
days. And on every 
day of your Cruise 
you will enjoy excel¬ 
lent food, luxurious 
beds and that fine 
personal service 
which makes “every 
passenger a guest.” 
... and, of particular 
interest — ail shore 
trips, hotel accom¬ 
modation, railway 
journeys, motor and 
launch excursions are 
arranged in advance 
for your pleasure and 
comfort—and every¬ 
thing is included in 
the price you pay for 
your ticket. Write for 
beautifully illustrat¬ 
ed booklet and fold¬ 
ers to 


UNITED raurtCOMPANY 
taltanimvlln 
Not Y«(fcatr 
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Eiperlnoittl aodel of a M B M bilterr eUnlmlw designed b j Rutledge M 170 to 
nppky mhi|e to the receiver from 110 -roll a lurne ting-current main a 


Line-oLlght Toner 

A NEW model receiver, known u the Am- 
bonda, constating of a •even-tube circuit, 
completely ■Melded and encased In a walnut 
cabinet has been introduced by the Amen 
can Boech Magneto Company Above and 
In the top of (be table surface, la a flush 
window through which the new * Linc-o- 
Light** tuning aystem U viewed. A Uana- 
lucent drum-type scale la calibrated In wave¬ 
lengths and from the under surface of the 
drum, a sharp line of light la thrown across 
the scale, lighting the exact wavelength to 
whloh the receiver la tuned. 

Five condenser*, each tuning a unit in 
the radio-frequency amplifier, are mounted 
with thdr shafts end to end. The coupling 
between the condenser* allows for minute 
differences In shaft alignment and counter 
balances facilitate toning the condenam 

Space Is provided in the lower pan of the 
cabinet for all power accraaones, including 
“A" battery, power unit and charger 


< 


Short Wave Testa 
The Naval Radio Research Laboratory at 
Ana cost la, D C, Is cooperating with 40 
stations scattered over a territory of 7.000 
miles in making tests on the 25 6-meter 
wavelength. So far It baa been found that 
the 25,6-roe}er signals are not audible in 
daylight wltliin a 500-inlle radius of the 
transmitter, but that the lutenaity is good In 
the xone between 700 and 1,200 miles, and 
that from 2,000 to 3,000 miles the waves 
seemed more uncertain than within the 
2,00(Vmile region 

College* Organize 

A Collhlr and University Association of 
Broadcaster* has been organized under 
the direction of C A Culver of Carlton 
College, Northfield, Minn„ and J C. Jensen 
of Nebraska Wesleyan University at Uni 
versiiy Place. Neb The purpose of the 
organization ia to safeguard and extend the 
educational features of radio broadcasting. 
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One Motor Source 
for Your Full Line 

T HE complete power range of Wiscon¬ 
sin Sixes and Fours, 20 to 120 H. P., 
affords important savings between factory 
costs and pnce-to-dealer 

For each of a full line of trucks, busses, 
tractors or construction machinery, 
Wisconsin provides the right motor. You 
do business with but one motor builder, 
capable of tremendous capacity, depend¬ 
able, amply financed. Your inventory is 
always less, yet you are sure of a contin¬ 
uous flow of motors, scheduled to your 
needs. 

In addition to factory-cost savings is the 
selling advantage of a definite demonstrable, 
economy in the performance of your prod¬ 
uct Every model in the line Wisconsin 
delivers, invariably, more power per Cubic 
inch— more work per gallon of fuel and 
oil—and a consistently lower shop service. 

We will gladly send the facts and figures. 

WISCONSIN MOTOR MFG. CO. 


MILWAUKEE 


WISCONSIN 


MORE Wisconsin Motors are built in 

flA fim i a full line of sixes and fours 
A (Iff with a power range from 20 

to 120 H. P., for trucks, 
jam busses, tractors and construe* 
tion machinery. 
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“Continued Service” Files 

EXPERIENCED sailors man the Navy’s 
^ submarines. Many are “continued ser¬ 
vice” men, as those who re-enlist are called. 

NICHOLSON Files mkht well be called 
“continued service” files ror they have been 
“re-enlisted” by the Navy Purchasing Depart¬ 
ment many times for duty on our undersea 
craft. 

Our booklet “Files and What They Will Do For 
You” tells more about these useful tools and many 
interesting uses for them. A copy will be mailed 
you on request 




USA _ 


NICHOLSON FILE CO. 

ProvIdtnM, R I ,U ft A 


A File for Every Purpose 



nr ALB EM A HOPKINS 


1S,000 dialed recipes and pnx- 
eflses useful to everyone 
* * # 

Nearly every branch of the arts 
and industries ih represented 
*■ • 

It should find a place in every 
laboratory, factory and home 

4 * * 

I5.S0 (Mwtpaid, domestic 
r > 8 r i |N»stpaida foreign 

4 4 * 

Peicnpfiit nrcidar on request. 
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A Reminder from the Past 
Many part* of thu cnunlr> arc rich in 
rtlica of Indian tribe* that have long alncr 
to tlic to happ) hum ilia ground* 
leaving only a few Matured survivors to 
remind ua of a race tlutt uiire held away 
ovr r the entire United Sian* One of our 
rradm haa aent ua *ome inf< rmation on an 
old dug-uut canoe, logethir with a photo 
graph of it Wr print tbs text of hi* letter 
below and the photograph will be found 
reproduced in the*e columns 
iditor Scientific American 

The poet who wrote almut the up 
turnul canoe on the lonely shote and 
the incrnonefc it brought back to him 
would have been delighted to find the 
old canoe bhown in the photograph 
which rnuhl il speak would reveal 
many *rcrcla eif ihe time when its ownei 
aome rcdakmned aborigine glided along 
the Muskegiin River in pursuit of a 
deer lit had dnven into it* water* oi 
pe reliance on hit- way to the regulai 
pew wow at Maple Island twenty mile* 
down (Ik rivet 

1 he old canoe was f >und by three on n 
who own land i n the river front two 
miles below Newsygj Michigan They 
were digging a log out of the bank 
when they 'truck the <anoe and cun 
iMUly prompted them to continue digging 
until they had it uncovered It me as 
urm 16 ft it long IV inches wide and 
seven inches deep on the maide Made 
from Norway pine it is very rough, be 
mg fashioned entirely with an ax* the 
dec p marks of which arc still visible 
It is probably between seventy and 
eighty years old and is in almost per 
fret preservation bring still serviceable 
A cave in of the bank evidently covered 
it and the wet sand preserved it intact 
There ia no doubt of ita Indian origin 
TIh* place where it was found Is thi 
site of an old Indian village Before the 
war of 1812 there was an Indian trading 
|H»t on Muskegon Lake kept by a half 


breed Frenchman He made frequent 
tripa np the nvrr and the site where 
the canoe was found was a favorite 
camping place Here there >■ a perfect 
hnr«e*bo* bend in the rivrr In the 40 a 
a trading post was established and soon 
a law Indian village clustered around 
it The habitations ranged all the way 
from bark trpte* to log shacks 

W hi n the lumbcrmc n invaded the 
country and began using the river to 
float log* the Indian shacks on tho flats 
had to lie moved to the higher ground 
further back Here the Indians lived 
for many years trapping and making 
basket* winch they sold m the lumber 
towns that sprang up near by With 
the coming of the farmer, the trapping 
grounds became drplrtid and most ol 
the Indians moved farther north A few 
c f their old shack* si ill remain but of the 
laige Indian population only three fam 
die* art Ml When the last of these 
shall have passed away the old canoe 
will remain for the future generationa 
of white people to miditate upon aa a 
memento of a vanished race 

Hu try L Spooner, 
Detroit, Michigan 


More on the 5-5 J Controversy 
We want accuracy first last and always 
and thank Mr Me Michael for hut letter 
which arrived in ibe midst of the battle 
over the 553 controversy 
Editor Scientific American 
In the recent article on the 5-5-3 con 
troveray by C apt Dudley W Knox, 
there are several inaccuracies which I 
cannot pas* without mentioning 

Capt Knox state* that the British 
have only four coal burning battleships 
They have nine m Thunderer, King 
George V, Ajax Centurion, Tiger 
(B C), Iron Duke MarlboroueA, Bern 
bou and Emeeror of India, the first four 
of which will be replaced by the Nelson 
and the Rodney oil burners Capt 
Knox correctly states that the six Amer 
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IMs Ate photograph of lightning fbuhn was submitted by one of our reader*. 
Tlw vertical flash** traveled upward, not downward 


loan ships carry !«*» reserve ull, bui thou 
they have a greater normal coal supply 
than corresponding British units. 

Now as to the matter of bulge*. 
Special appliance* would have to he 
and to shift (lie oil or water quickly 
and that would have to be done long 
In advance as at present the ml could 
not be shifted from onr tank to another 
fast enough to meet a sudden emergen* y 
In battle and to add these appliances 
In advance would be contrary to the 
spirit of the Washington Conference, by 
which die maximum elevation of the 
(Una was understood to be settled Even 
H fitted. It would not be a very great 
advantage, a* speed would be lost and 
speed is everything In a modern action 
Ve/y likely a targe quantity of ship s oil 
would have to lie pumped overboard in 
this operation 

Cap! Knox first counts the "Queen 
Fltzanetha** as blistered ship* (because 
they will be In the near future), then 
later credit* ihrm with a superior speed, 
vlf 

"The nine fast British ships,**. 

Four hr mean*, of course to b* the 
battle cruisers, and the other five IIprr 
•ume, he means to be the “Queen Eliza 
betli«“ If fitted with bulges, ihnr 
speed would not bp materially greater 
than the nthrr battleships, and would 
hardly be used In conjunction with the 
bald* cruisers. Except for the four 
battle cruisers, the British ships have, 
or will have, about the same speed a* 
the American ships. 

The American battleships as a whole 
are newer, and better protected ao that 
if ihe six oldest have certain faults I 
think they are more than made up for 
la the other ships. 

Hoping to seci more on lids subject in 
your excellent magazine T remain 
Yours very truly, 

R C McMIrharl 

Mistaken 

In our May Issue, page 326, wr stated that 
Mr J C Vredenburg was one of the Inven 
tort of Pollopaa, a new organic glass which 
may be bent The following communication 
baa been received from Mr Vredenburg 
Scientific American 
Gentlemen* 

I was today shown a small article Jn 
your May haue In which my name was 
given aa joint Inventor with Dr Frits 
Poliak of Vienna of a glass substitute 
that will band. I do not know whence 
this Information emanates, but would 
Hke to point out that your mention of 
myself as co-inventor la not correct, the 
Inventors being Dr Frits Poliak and 
Dr Kurt Ripper, both of Vienna My 
own Inpmt In the proposition is that 
of the inventor’s financial representative 
J C Vredenburg 

Ughtalag Strikes Up l 
Mdtt people, if asked to express an opln 
km aa to the direction in which lightning 
travels, would answer that It goes from the 
olspd to the ground In some cases, they 
wngld be right drat h so happens that often 
ths'jtfreodoa of flow fa from the ground to 
(ha Ml 'The following Idtter draws at 
tMtisnrto this faet and dm writer of it was 
ktai anoogh to forward a photograph of a 


lightning storm Because it Is a good nnr 
xml Interesting w e reproduce it in these 
columns. 

Miinr Stienilfir Amrnran 
The anlcte on page 133 of your An 
gust number reminded me very much of 
the storms we get In this part of the 
country ind of the damage they air¬ 
times do. 

Here is a picture taken of a lightning 
storm that passed by Ircdernk, Okla 
homa n.c exposure was for six mm 
Utrs. The vertical flashes in the center 
of the picture traveled from (lie ground 
to the cloud, not downward os In the 
direction jii which most people brllevr 
lightning always travels 

Although the surrounding country 
wqm Inunharded with many lightning 
hail and rain and wind storm* during 
the month of July, Frederick got hut 
a few sprinkles all of the storm* going 
around u* nlmwn in this photograph 
Dmigla* W Young 
OkUlmma Titv Oklulionm 

About Road Corrugation 

Tin cause of road corrugation bids fair 
to assume the proportions uf n large sixr 
controversy The opinion* so far cipmwed 
differ from each oilier somewhat and in all 
cases, facts are cited that at hr*l glance 
appear to hr irrefutable IWubly the crux 
of the whole matter lies in the fact that 
there is more than one enuse fur this annoy 
Ing formation found on some of onr mads 
In some cases, with certain type* of road 
surface, the ruiutaul action of automobile 
traffic may he the sole or a contributing 
cause In other instances, the method of 
repairing the road surface may be ul fault 
In any event, several uf our reader* have 
studied the situation and two of (lie best 
letters received to date are nprodtued be¬ 
low Both of ibese parties are firm in their 
convictions that road corrugation can he 
traced directly to one source but in both 
cases, the reasons put forth are different 
This Is a question that seems to be of imme 
diate interest to many of our readers and if 
a satisfactory solution can be rrachrd, one 
more controversy will be settled The first 
letter blames traffic for holes In the road but 
not for corrugation Tills reader finds fault 
with the metlxtds of mad repair in grncTat 
use but offnra constructive criticism. 

Editor, Scientific American 
1 was very much Interested to read 
the opinion of Mr R I, O’Neill, of 
Nogales, Arizona, as published in thr 
September number, regarding the cause 
of the “waslvbnard" effect on gravel 
roads. 

In Michigan we have many hundred 
miles of trunk hoe highways of gravel 
construction, on which various forms of 
scraper* are used to maintain the aur 
face I have made some study of this 
system of maintenance In this region 
and my conclusions may be of interest 
■s supplementing the opinions of Mr 
O’NdlL 

Tn wet weather much damage is done 
by the pounding of high speed traffic, 
doe to the “unequal hardnem* of the 
surface caused by the unavoidable varia¬ 
tion in the quality of the pawl, but the 
boles thus formed are irregular, both la 
size and spacing. Some damage of this 



Motorists 

Carry a Bmlinc 
Autowlme in your 
car and safeguard 
your spare tire with 
rowersteel Autow 
lock Both are 
made of Yellow 
Strand Ask your 
accessory dealer 


Never 
Stumped! 

Great strength and long life are inherent vir¬ 
tue* of Yellow Strand Wire Rope—the vir¬ 
tue* that make for economy and the satisfac¬ 
tion that resultB from sen ice well rendered 

You can’t stump Yellow Strand with hard 
work: nor with heavy duty 

The wire for thi* unusual rope is especially 
imported—andone strand n painted Yellow 
to protect you 

In addition to Yellow Strand Wire Rope, 
this pioneer manufacturer also makes all 
standard grades, for all purposes 

BRODERICK & BASCOM ROPE CO. 

843 North First Street, St- Louis, Mow 
Emit « Off Ie» md ffeibw TS Warn* St. N«w York Ckr 
i a O n O0k *j Ssattl* Fartena St Leak ud Sottk 

Authonmmd Dmatmrm in aB Indu stria l LocaBtimm 


Mow Strand 

WIRE ROPE . 


STEEL! 


HOW MUCH DO WE KNOW ABOUT IT? 


It is generally understood that 
die (condition of the steel in¬ 
dustry reflects the economic 
condition of the Nation. 

• * * 

There must be a story behind 
any business that forms such 
an accurate barometer. 

... 

Yes, there is, and J Bernard 
Walker, Editor Emeritus of 
the Scientific American, 
after considerable original in¬ 
vestigation, got the story and 
published it in serial form in 
this magazine. 

SCIENTIFIC AMERICAN 

24 Wot Fortieth 8 tract 
NEW YORK 


Mr Walker's abilities as a de¬ 
scriptive writer and his 
knowledge of the industry and 
acquaintance with those who 
held the story, made it an easy 
matter to write the "STORY 
OF STEEL”. 

• * * 

After the completion of Hie 
series there were so many 
requests to have it published 
in book form that we finally 
acceded. 

* « * 

It is just out and makes an excel¬ 
lent permanent record of the 
"STORY OF STEEL”. 

THE STORY OF STEEL 

By J Bernard Walker 
$3 13 postpaid 
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"Don’tyou think? 

It is by no means strange that men who want 
"something better*' in cigarettes turn to Fatima. 
All things considered tobaccos, aroma, subtle 
delicacy, it would be extraordinary if they didn't 



W hat a whale of a difference just a few cents make 


Li go nr ft Mrm Toaacco Co 





Mika $75 ■'W««k m the 
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Precaution 

Pays 

B EFORF investing your surplus fundi, 
take the prvcautioh of Keeking the 
expert and conservative advice of the 
lnvcBtment houses and bankers repre¬ 
sented in the Financial Section of Harper* 
Magazine 

Eliminate the Lom 
in Investments 

For after all good Investment opportuni¬ 
ties predominate Caution, Care, 
Investigation will reveal safe and profit- 
cnmni 


able 


tincls for your surplus funds. 


The Rnanclal Article that appear* In 
the Nov baue of Harpers Majarina will 
Mp aolva your Investment problems. 

Harpers 

MACA^ZINE 

40 East 33rd Street, New York. N Y 


“WONDER” Cold Pipe and Tubing Bender* 
Do Not Crack, Flatten or Crimp the Pipe 

- a I > mt Ik- W-rM 

Hni «si BWr CbnM 

_ imwfiiUS 

—— - 

-- -- Irk 

g«»l 

•140] 

irfclsi Ce. 

I* C iii 'wm O hui K Barisa, Mass. 



MEN WANTED 

W» man a failure Maul Tor* and NoTalUm. Ha sties- 
manatUp iwes m n Itomtiul aitiaada mippJr and we 
rcM^Mrate wllh you In Moline Moods,nlao bay them from 
you. We pul you In tuurli with the bnyer*. Oam ran teed 
cmstlne forma with noiiipleta <*ulflt furnished for simntly 
produetlOiL of Toy a, NiivalUaa, Ash Tray*, Hook r n<1 a, 
and other big all year sellers. Absolutely no experience 
or inaihlnery naenmry No speoWI place need nit 
Hraall lovcMiment puts too on mad to n m n wn . You do 

the manufacturing and wa lake care of the eel line 
Apt tunned lately If yon want to beadle Mg MM whole, 
■ale orders now luring pitted KtrMtly a husiuun 
proposition (klilog and InformaUou tntUed on 
request 

METAL CAST PRODUCTS CO. 

IBM Baa to n Rtd NawYoefc 



CHEMISTS 


t eks r a t siy A p p aratu s md C hrai fb 

(inro l]luuratk4u) rrutslBhtg s roq^ridc llnr 
n DOO n«dy W dnufijotliSL Bmt aa ro rl(4 
nf ay »hwh *I1T be refunded on Sn4 isdrr 
Urn Ij no o* itwtc We in n|«1 d wti i hn . 
expn Lilly on mrtaJhvgT wd us y**tr 
i*nl4r-i*, (-ndnati-i uf Man. Is*, id Tsck. 

I niv uf Part. Amunr InM awl Vale 


,,»raEri^"**asrrs:.. 


WANTED 

A TRAINED MECHANIC to take 
charge of the production of an estab 
lished staple instrument Automatic 
Machinery producing small mechanical 
instruments Only applications giving 
fullest particulars will be considered 
W alth a m Watch Co. Waltham, Moos. 


nature La also eauaed by the tvaffia la 
dry weather, bm the “wash-board** effect 
it caused almost entirely fay the scrapers 
and this la done la two ways. First, 
as Mr O'Neill says, by the spring or 
chatter of the scraper blade and second 
fay the fact that the angle of the scraper 
blade and the direction of travel are 
almost never changed As, day after 
day, the scraper goes over the road in 
the same direction and with the blade 
at the same angle, small ridges are 
formed and as the wheel* of the ma¬ 
chine pass over these each trip, the 
blade la raised and lowered, digging the 
corrugation* deeper until the “wash- 
board* can easily be seen and more 
easily felt, the ridges extending from 
the center of the road toward each gut 
ter at the angle of the scraper blade. 
The regularity of these corrugations 
causes the terrible vibration whieh la 
so annoying to the motorist, and so de¬ 
structive to his cor 

Thu t mu hip can be easily avoided if 
the angle of the *rroi>er blade is changed 
each trip and the direction nf travel 
frequently changed, thus cutting off any 
ridge* or “humps" instead uf rising over 
them and making them larger Also, a 
form of "planer having two or more 
blades set at different angles will pre¬ 
vent the formation of these regularly 
spaced ridge*. 

Roas F llammond. 
Olivet, Michigan. 

The second letter on tbu interesting sub 
jeet blames the traffic for the road corru 
gallon Here it Is. Is Mr Brodsky right or 
is the solution put forth by Mr Hammond 
the correct one 9 More study may bring 
furth further facts. 

Editor, Scientific American 

The question of road corrugation has 
been touched upon in your magazine and 
a correspondent from Arisons lays the 
blame on road scrapers. In his opinion 
the automobile haa nothing to do 
with it 

However the corrugations come be¬ 
fore the road scraper is applied and 
appear again after the road has been 
used for some time bv automobile traffic, 
so that obviously, that traffic must be 
held to account for the deterioration of 
the road though the methods of road 
building and repairing may be faulty 
and inadequate 

1 have carefully noted the changes In 
the surface of some roads in my neigh¬ 
borhood which 1 use frequently and my 
observations show that regular corruga 
lions appear most distinctly on light 
tarred roads with an excessively thick 
layer of Ur, binding almost pulverized 
stone. 

It is a well known fart that tar, or 
pitch, is semi fluid and the formation 
of waves, or crests and depressions, in 
it under repeated impart m one direr 
tion is very similar to those made by a 
stone cast into the water of a quirt pool 
The element of time bears a different 
relation to the effect of impact on tar 
and the action of the wheels, after the 
initial creel has begun to form, is apt to 
change somewhat the similitude. 

A single nil on a horizontal rood will 
■tart a senes of corrugations along tbe 
entire length thereof Vibrations set up 
by the passing of trolley cars help con 
siderably towards the formation of cor 
rogations. as they keep the surface In a 
state of instability, loosening the foun 
datlon. 

The actlnn of brakes on hills In re¬ 
sponsible fur irregular corrugations due 
to tbe dragging effect on the aurface 
tar The tar is thus heaped up most 
pronouncedly lust before street Inter¬ 
sections on hills on the right aide of 
tbe road going downwards, whereas on 
the other side, that la, the right side 
going up, the surface remaina In good 
condition considerably longer but grad¬ 
ually develops corrugations of a regular 
character doe to the even action of the 
steady pull of ascending wheels on the 
surface. 

My observation* tend to show that the 
wont damage is clone to a road by the 
braking action of motor vehicles de¬ 
scending bills at considerable speed 
This applies to a U kinds of surface, and 
is independent of any method of con¬ 
struction or repair 

As far as tarred roads are concerned, 
a ringle rat at right angles to tbe di¬ 
rection of heavy traffic will toon distort 



Which h But? 

To buy a substantia) Stewart Fiona, nt 
of its fuardug protection n 
theft and otha 
it your factory, or pay as 
or more through Iosms and ftd] have 
m for your outlay, «ic«f t a cootie 
or this annoyance and expense 


IjjbgSS 

t) PENCE 


Wide choice of designs of I roe Fence or 
Chainlink Fence galvanized after weaving, 
allows tbe selection of just what suits your 
needs. 


Let us quote you on yea 

TM tlKVAKT fcOSMTO iEI COST ART 

041 Mill BHk, OMMS, ew* 

“TkffiftfiOmMknte* 




SAY! LISTEN! 


ACME PANTS MATCHERS 
Dm. At*, ao w iMhM. cihw. 

Bad*# rttmrm parfatv if msi is mmt 


n H / M v N A Of H I- A -N '■ 


U ljGAR .5 


- AA A D fc. AT KEY WKfl 


DID YOU FINISH YOUR 
TELESCOPE YET? 

No trouble, wan therm? 

You shouldn't hive any trouble as 
the instructions in 

AmateurTeleocope Making 

are very complete. 

But if you do have any trouble we 
are, as always, at your service 
We have just published a set of 
»ix STAR MAPS covering the 
entire year. They will add much 
to your telescope pleasures. 

10 cents the set . 

Should your friends make any in* 
quinea you can tell them that 

AmsteurTslsseope Making 

•ells at $2 00 postpaid and we will 
be very glad to Mart them on a 
moot enjoyable pastime. 

Thanh You/ 
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Professor PtckeriRi'i fork Ifl wcope mounfln 


the whole turfacc, beginning at (lie 
rot sod form inf regular waves on a 
horiaonial road On a hill, the two 
aides will show distinctly different types 
of surface distortion as described above 
Road scrapers have nothing to do with 
it, though they may bo criticised as 
road building Implements and found 
wanting. 

C Brodsky, 

Worcester, Massachusetts. 

Telescope 

Down in the island of Jamaica, forty 
miles inland on an elevated plateau. Prof 
William A. Pickering lives the year around 
la a home adjacent to his astronomical ob¬ 
servatory, near MandeviUe. From this van 
tags point only a few degrees from the 
equator he can aee far non detail of Mars 
and the moon than most of us whose higher 
latitudes require the light from the planets 
to pass through many times more of the 
earth's disturbing atmosphere. Prof Pick¬ 
ering has always been interested in the 
amateur as tr on omer, and now be contributes 
an Intonating anggnrini for a style of 
telescope mounting that conduces to comfort 
during observation. 

Editor, Scientific American* 

So many amateur astronomers are 
now constructing reflecting telescopes of 
tbe Newtonian type, that It la possible 
that soma of them may be Interested In 
■ form of fork mounting that has re¬ 
cently occurred to me. 

A prominent advantage of the fork is 
that wo never have to reverse the tele- 
scops ta the midst of an observation, 
when tbe objeot Is crossing the me¬ 
ridian, as k neresssnr with the ordinary 
form of mounting. The very pest In¬ 
convenience of the movable high teat, 
and tbe nuisance of the muting tube, 
in the larger sixes of Newtonian tele¬ 
scope as ordinarily constructed, should 
certainly be avoided if possible The 
former Is particularly inconvenient If 
we wish to observe objects south of the 
senlih and near the meridian 

In order to avoid these objections, I 
sacrifice at once that portion of tbe 
heavens In the immediate vicinity of 
the pole—possibly all that portion north 


of declination 4- 60 degrees Thin In 
about nne-fiflcenlh of the whole heavens. 
Ihn would cut me off from observing 
two out of the live well known stars In 
Cassiopeia The northern pointer in 
Una major would also be eliminated 
The constellation* of Camelopard us, 
Ursa minor, a portion of Draco, and 
Ophcun would also be beyond my 
reach. Hut none of these are of any 
consequence, and I should leave (hem to 
other observers. J should (hen construct 
my mounting as Indicated schematically 
Ip the accompanying figure 

Tbe length of the telescope could ho 
anything desired—aa long as a refractor 
if convenient 1 have drawn the tube 
12 Inches In diameter Tbe breadth of 
the casting of the fork at the end of 
the polar axle, C, Is assumed to be six 
inches. It might perhaps be narrower 
The distance from this point to the 
center of the flat, F, Is 10 inches. The 
mirror is not shown, aa it would be 
beyond the figure to the right The 
light from it strikes the flat, and m re¬ 
flected through the short declination 
axle to the rye-piece, £. 

Either end of this axle can be used, 
and in order to do this the flat is sup¬ 
ported by a tube A, A, A, A, which 
routes within the telescope tube. A 
hole In these two tubes transmlu thn 
light from F There ts no need in this 
case of rotating the lane mirror One 
of the finders ts shown at B. There should 
be soother similar one on tbe other 
side of tbe fork. The counterpoise ring 
is shown at D, D 

The observer's height will not change 
groallv during the observation Other 
wise he will not move until the object 
crosses the meridian, when he will shift 
to the other side of tbe pier, carrying 
the eye piece with him. or using a 
duplicate one. For northern nhjrrts 
whose altitude does not exceed 30 de¬ 
grees he will have to look upwards at 
an angle of 60 degrees or a little more, 
but this Is not unusual to those accus¬ 
tomed to the use of ■ refractor When 
the object crosses the meridian he will 
be looking horizontally 

For a long focused reflector It is pos¬ 
sible that a movable scat could be at 
tacbed to the pier With such a short 



S&*a£ uses DAYTONS 


Far Western Distributor 
Tbs Kay-Brannsr Htatl t ut- 
Ini € s. ef Los Angels* la tht 
firluh* ninarxlanr and 
dMrlbslsr af Ray tan Hint 
Whssls. west si lb* Rsektvs. 


Tbe Stewart Truck U equally suited for 
slow heavy duty work In congested districts 
or for long, fast hauls on the open road. 
They stay on the road and ont of the repair 
shop. 

Stewart uses Dayton Steel Wheels because 
they help keep the truck out of the repair 
shop Dayton Steel Wheel equipped trucks 
are easy steering—easy riding—easy on fuel 
and tires. They protect the truck from the 
terrific pound, pound, pound of the road 
Nearly all trucks are equipped with steel 
wheels and lAree out of every fire mode to¬ 
day are Dayton Steal Wheels, Specify them. 

Deliveries ore timely and steady 

The Dayton Steel Foundry Company 

Day ton, Ohio 


Dayton 

Die Mariana Good Wheel 
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A Complete 
Encyclopedia 
in two volumes 

Months of labor, study and research by a group 
of eminent scholars have produced the “marvel 
books’* of the age—a complete encyclopedia In 
two volumes. It may be yours for only $4.95 


N OW for the first time, a complete 
and comprehensive encyclopedia 
has been produced in convenient, 
compact form—and priced bo low no 
one can afford to be without It Over 
|50,000 has been spent in editorial 
work A group of eminent scholars 
headed by Francis J Reynolds and 
Allen L Churchill have spent months 
in study, research and labor Over 
40,000 subjects have been treated and 
brought right up-to-date Leaders In 
every field of endeavor have contributed 
the fruits of their life's study Then 
the whole has been condensed and con¬ 
centrated to be instantly at your com¬ 
mand 

After the editorial work wuh com¬ 
plete the huge mash of writing was 
turned over to a great modern book¬ 
making plant Mon skilled in the art 
invested more months in Btudy and ex¬ 
periment Finally they produced two 
remarkable volumes consisting of 3328 
pages The type is clear, new and 
large The books are easier to read 
than the average novel The binding 
is a dark green fnbrikold Each volume 
measures B'-a* high, 5%" wide and 
17 m" thick Yet in these two volumes 
is a compendium of human knowledge 
on 40,000 subjects—all that the world 
has learned on 40,000 subjects mnee the 
dawn of time The price to you Is only 
$4 06 

You Are the Judge 

There Is a set of these remarkable 
books waiting for your judgment We 
will send them to you without charge 
Use them in your own home—in your 


own way Look up the facte on any 
subject that may interest you Then if 
you are not more than satisfied after 5 
days return them to us—at our ex¬ 
pense Famous educators, students and 
men of affairs everywhere have been 
lavish In their praise of thi« great 
work But do not let their judgment 
guide yours Let us send you a Popu¬ 
lar Encyclopedia today so you may 
judge it for yourself Send the coupon 
now 


(f Strut no money 
Send, the Coupon 


_eUU If iwu ■end th« 

coupon brlow ll nwrely nmn* you 
wl«h to »c« ll—and Judas It for jmur- 
wir Am noun an the eounon roach** u* 
we will wnd you buth volume*. Pay the 
postman only 14 PS pin* a few cenut 
poauunt Then life* them an if they were 
your own for 6 day* If after the trial 
you do not think they am the ttnatuL 
I took \alu* of the awe - ■md them beck 
to u* and pyery epnl pm haw p^ld will 
i noth- 




to u* and every cent you haw paid wil 
ll* refunded Immediately You rlak noth 
lii)t The enryrUipedla yon have always 
now be yours. Send tho 
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fork the observer would find that objects 
crossing the meridian at an appreciable 
distance north of the smith would be 
cut off fur a short time by the pier It¬ 
self Thia could be partially remedied 
rithcr by making the tines of the fork 
longrr, or by using an iron pier curved 
to the mini) 

An iiuideniai advantage of the fork 
mounting u that we can readily make 
the tube apprmubly larger than the 
mirror This, it is brlirrol, wuukl 
avoid some of the trouble tanned by air 
currents cmuluting within the lube 
With the ordinary furin of mounting 
such an increase of aiie would add con 
niderably (n tlw expense ll is believed 
that tbe fork mounting could be manu 
factored more clicaply than the usual 
form 

W A Pickering, 
Mandevilb*, H. W I 


Tile Flnl Postage Stamp 

One of our cor respondents wbo Is an en¬ 
thusiastic stamp collector sent uh a photo¬ 
graph, which wr reproduce on page 789. id 
the alleged Aral postage stamp which in In¬ 
teresting, not as u postage stomp ut nil but 


because ft Is a whole envelope. He writes os 
follows i 

“ft is ■ mirtake to assume that thia 
envelope was really the first attempt at 
using an indicator of prepayment. As 
a matter of fact a postpaid envelope 
was In use in Pans m 1W3 and stamped 
postal letter paper was Issued by tbe 
Sardinian Slates, but It remained tor 
Great Britain to inaugurate cheap and 
universal postage within a state Ip 
1839, prises were offered for tbe best 
suggestions as to the use of stamps- 
The first prise was (wo hundreds pounds, 
the second prise was one hundred 
IKiumls. Two thousand seven hundred 
replies were received but no improve¬ 
ment was advanced over Rowland HilTs 
idea of a postagn stamp. Both the en¬ 
velopes and stamps were tried out by tbe 
public and tbe stamps won out, Each 
sheet of stamp* carried this notice 
“Place the label above tbe addrem and 
toward the right hand side of the letter 
In wetting the back be careful not to re¬ 
move tbe cement" The so-called “Mul- 
ready Envelope** soon named out of ex 
iktrnce and into the collector's album but 
the idea survives In stamped envelopes. 


The Heavens in November 

By Professor Henry Noms Russell* PfuD L 



At o’clock t Novpmbcr 30 

NIGHT SKYi NOVEMBER AND DECEMBER 


The Hen vena 

ROM the star map this uiunth, it will be 
found that, at tbr hours mentioned be¬ 
low it, Perseus, Andromeda and Aries ore 
almost overhead Mars, which ta in the last 
named cun* tel la don, is high Jn (lie southeast 
and recognizable at once by lit great bright 
ness and ruddy color 
Tbe soutliern aky Is dull but the east is 
splendid, showing Auriga, Taurus, Gemini, 
Orion and the two dog-stars low un the 
hnriznn The two Bean and tbe Dragon are 
low in the north and Cassiopeia Is high 
( ygnus and Lyra are sinking In the north 
went and Pegasus Is high in the west The 
brightest object in the southwest Is the 
planet Jupiter now well toward setting. 

The Planets 

Mercury is on evening star before the 25lh 
and a morning star afterward He would 
he fairly well visible In tbe rariy part of 
the month If he wen- not so far south, but, 
■a it Is. he arts at 5 50 r N —although 23 
degrees from tbe sun—and will bo hard to 
see Venus la still a Doming star when 
tlw month begins, but comes Into 09 &Junc¬ 


tion with tbe sun on tbe farther side on the 
JlsL At this time she comes very near to 
going behind the sun's disk. In fart, within 
six minutes of the northern limb, but unfor* 
tonately, site is invisible 
Man is In opposition as has already been 
staled, and 1* risible all night. Jupiter la 
in tbe eastern quadrature on tbe lltb and 
comes ss an evening star, remaining in sight 
until 11 PH Saturn la in conjunction with 
the sun on the 21st and is Invisible but it 
is worthy of note that on this date, he Is 
■Iso in conjunction with Venus, both planets 
and the tun being Included in a circle about 
two degrees in diameter Uranus is In Pisces 
and comes to die meridian about B P.U 
The moon is new at 10 a M on the Sth» In 
her first quarter at 6 PN on the 12th, full 
at 11 aji on the 19th, and In her loot quar¬ 
ter at 2 a m. on tbe 27th. She la nearest the 
earth on the 16th and farthest away on the 
28th During the month, she Is In conjunc¬ 
tion with Venus on the 4th, Saram. on the 
6th, Mercury on the 7th, JnpUer on the Blk 
Uranus on the 15th, Mars on the 17th #ud 
Neptune on the 26th. 
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Learning to Use Our Wings 

Aircraft are being put to use in peace as well as in war . This depart¬ 
ment will keep our readers informed of the latent 
facts about airships and airplanes 
Conducted by Alexander RJemin 

/a charge* Daniel Guggenheim School of Aeronautics, hew \ork University 


An Air Sleeper 

T HE German publication Flags port do 
•nibc* the Albatroa L 7\ equipped with 
two 340 hone power rngine*, in which thn 
problem of providing an air tlotper ha* 
been aenoutly attempted The puwngrr 
igbfta la provided with every iumfurt The 
tibia la 5% feet id height five feet in width 
•hd IS feet in length There an eight neat* 
placed along the walla of the cabin In be 
tween the arata la a gangway which lead* 
into the pilot* compartment at the forward 
end of the fuselage The arata are com 
forlably upholstered and provided with ad 
JUiUble back*. A few adjustment* and the 
four Mats on either ude are converted into 
two bunko, no that four men in all can sleep 
comfortably in the cabin 

Under each seat there m apace for pa* 
aengenT hand baggage with additional bag 
gage arcommodaUim in the ivtrhead nets 
Overhead bghting large window* of triplet 
glaaa, warm air heated by the abiutrt, and 
a convenient washroom in a separate part 
of the fuselage umplrte the arrangements 
for passenger comfort 

It M inierestwg to see bow the ome 
cramped cockpit, open to every blaM is 
evolving into a regular Pullman sleeper The 
only drawback to the air sleeper m the un 
economical prospect of carrying only four 
pameager* with a boreepowir of 480 Per 
hap* the airplane cabin will grow slightly 
higher and the double decker familiar to 
•vary Pullman traveler will hnally make ns 
appearance 

Slotted Wings and Flaps 

W INGS with slut* at the leading edge, 
and slotted rear Baps arc now being 
used in at least four machines in England 
and Germany It is surprising that their 
use is not spreading even faster In the trials 
of the Handley Page Hendon a torpedo 
carrying plane, equipped with these device* 
some surprisingly alow speed landings and 
glides on a steep path with the fuselage al 
most boriamtal were recently made. Hie 
diagram reproduced from Flight illustrates 
the very latest method of employing the slot 
and flap for intrraaJitg lift and for iraprov 
log the lateral control 
On the left of this diagram is shown tbe 
disposition of tbe dtvice for getting off and 
landing The front slot is open the rear 
slotted Bap u depressed The lift coefficient 
of the wing ts thereby imresmd between 
75 and 100 percent over its norms! maximum 
value The landing speed inn he reduced 
correspondingly, adding appnciably to the 
safety of tbe craft On ihe right of the dia 
gram tbe end and center alola arc closed 
and the end and center flaps are held nru 
tral, this is the best condition for fast 
normal flight In the center diagram tbe 
middle slot and flap are closed and neutral 
respectively, and tbe end slots and flaps used 
in a manner to make them most effective for 
control In normal flight 
The particular advantage of this device. 


bt*id<§ inert asing the lift and the power 
of tht ailtrona lies in the fact that the 
♦ulcrc nn continue to be effective wh/n the 
wing i* at a large angle of incident) be- 
yt nd the burble or stalling point con 
venti mal aileron* beyond the stall hei umc 
ineffective and produce a dangerous it n 
demy to turn the machine in a direction 
which dues oat correspond with the (haired 
hank We have demit with this t ipu at 
length in previous issues of the Scientific 
American The interest of this latest In 
foimstion lies in tbe special disposition of 
slot and flap now adopted Evidently 
British designers have drented that the ail 
cron control must be distim t from the lift 
producing center slot and flap cvrn at tht 
expense of greater complexity 

Broket on Airplanes 

B RAKING the wha.1* of an airplane 
shortens the landing run but tends to 
nose the plane over Placing the i enter of 
gravity far behind the wheel axh eliminate 
nosing-over, but makes it difficult to raiM 
the rail off the ground in making a getaway 
Hit combination of from wind brake* and a 
third small wheel at the tail seems to have 
eliminatrd all diffhulties In the recent 
Detroit Reliability Tour many of the ina 
chines wire equipped with brake* and camt 
to rest in 100 feet instead of the 400 or S00 
feet customary luilit rto Ritli brake* it i* 
no longer ncct*»*ry to u*i ground talkie oi 
to have men hanging on to the tips of th< 
wings, tha pilot puts his brakes on op« n* 
his engine full and start* off with the ea« 
of an automubilt driver If the brake* on 
nthcr aide arc indrpi ndently contnllrd it 
is pomihle to nltir in taxying on the ground 
even when tht air rudder h inanely efffi 
live Many different typci of airplane hrakis 
arc now available In the Douglas 1 2 or 
tbe type uw d in the round the world flight 
two large nxtal disk* are used urn boiled 
to the outsidi of the wheel and the other 
mounted on tht outer end of the axh in 
such a manner that it bears against the win el 
disk when tha brake pedal in drprrmml 1 he 
brake cams arc situated by flexible rabk* 
connectid to the brake pedal Tht so lablta 
pass through tin hollow *lruts of tin landing 
gear 

European Air 1 reimport 

A IR Vice Marshal Sir befton Brancker 
. has been for several years Director of 
l ml Aviation in the British Air Ministry 
Hu lecture on Air I ransport bch re the 
London Juiui r Institution of Lnginccn may 
tberefire It regarded as an authoritative 
pronouncerm nt 

No aubflidie* to air lint* have ivir bun 
grandd in the l mud Staus nor arc they 
likely to be granted Hie Air Ci mraeu o 
Act of 1926 which provide* fi r the ap 
pumtmrnt of an Assiatant Secretary in the 
Department of Commerce will allow this 
Department to give navigational aids to air 
lines in the form of lighted airways, radio 
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One of tbe outstanding developm ents by Firestone Re¬ 
search Engineers it the pro cess of dipping the cordo in a 
rubber solution which impregnates and insulates every 
fiber of every cord This adds strength to the cords and 
reduces to a minimum internal faction and heat so 
destructive to tire life 

The Gum Dipping of the cords made it possible for 
Firestone to develop the Gum Dipped Truck Pneumatic 
which gives to truck operators not only comfort and safety 
but a definite dollars-and-cents saving m increased mileage. 

In the battle of tires on race tracks—in the day-in and 
day-out service of the largest truck, bus and taxicab 
fleets—on the cars of hundreds of thousands of motorists 
everywhere—Gum-Dipping has demonstrated its suprem¬ 
acy in greater economy, safety and comfort. 

Equip your fleet of trucks with Firestone Gum-Dipped 
Truck Pneumatics They are built as only 
Firestone can build them and will perform as 
only Gum-Dipped Tires can perform. See the I gl l p 
nearest Firestone Dealer. 
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A Great Business Book 


Written by the President of a $21,000,000 corporation— 
by a man who manages 26 plants and directs 1,000 salesmen 

On Ten Days’ Approval 

Merely Fill in and Mail the Coupon Below 

"Mosf books are written by theorists ratljer then by doers 
Mr Rand has proved himself a conspicuously successful doer 
He knows, therefore, the bothersome questions which con¬ 
stantly confront business men in the uwrld of stern realities 
and, moreover , unlike most men of large affairs, hr has devel¬ 
oped a faculty, not only for soiling bard problems, but for 
making clear to others bow they can set about attaining 
satis fat tory, profitable solutions "—B C Founts 

Mr James H Rand, Jr , President of Rand Kardex Bureau, Inc , whose 
accomplishments are known to practically every business man m America, 
has at last put into black and white the rules and practices that have made 
him the figure in the business world that he is today Starting from scratch, 
a little over ten yean ago, with money borrowed from the bank, he has 
forged ahead, powerfully and indomitably, through these methods which he 
gives to the business world in this book 

Contents 

The Sir eight Line to Businew Success Getting New C mi omen Without Losing Old 

The Manager i Job One* 

Insuring Business Profits Collecting Your Profits 

Developing Human Assets Judging ihc Business Currents 

Planned Purchasing Purling Your Dollars lo Work 

Reducing the Cmi to Mike Creating Your Estate 

Developing Distribution 

Our Approval Offer 

We shall be glad to send this hook to you for ten days' approval Read it for ten days and 

then return it at our eaprnsr without further obligation to you, if it will not make a profit 

fur you Pay for it if, and only if, you want it 

Send no money—merely fill in and mail (he coupon below 

FORBES MAGAZINE 

120 Fifth Avenue New York, N.Y. 

..mu FiU in — Tear Off — and Mail UIHIHmilHIlmWHlHHMW SII M 

Pate 

fr-OHBHB MA0A7INK 

129 Fifth Avenue Sew York, N > 

AH rlfrhLl Send m* a e*M»r of Jiunv* If Rand Jr's, book * Anaurltiir Rualnnaa Pmflls.” T 
will nwl It for Un Jr>* and will then either return IL. at your expense, without farther 
obligation to me, or I will remit ti Till m payment in full 



The submarine plane Mowed sway In ita tahe, Into which the var l oos porta fit 
neatly. The tube la fixed lo the top of tbe submarine deck 


I direction beacon*, and by the trammiMloii engine-ships. with only slightly higher ItM 

| of weather reports. This indirect form of for the single-engined types. 

aid is accepted by almost all authorities as The ultimate success of air train depends 
far more advisable than the European on publie confidence. Statistics given by 

method of actually subsidising airline op- Sir Sefion ere moat encouraging. Taking 

era tors in cash. the period from May 1919 to December 1925, 

As a result of subsidies, the British, the mileage flown In reoognlsed British 

I French, German and other services make no transport service was 4,431,000. There were 

extraordinary efforts to run at anytiiing but four fatal accidents In which 13 passengers 

a loss and Sir Seftun points out that only were killed and five injured. There were no 

one air line in the world is paying Its way, fatal accident# at all in 1925. With the 

namely, the Scadta, up the Magdalena River use of multl-englncd planet, various devices 

1 to Bogota, in Colombia The subsidies paid to reduce the stalling speed, and with better 

1 or voted for in 1925 in England. France and methods of navigation, the danger of aecl- 

Grrmany respectively were 137,000 pounds, dent Is beginning to be regarded by British 

57,210,000 francs sod 6.700,000 gold marks, authorities as almost negligible. 

and it is evident that these cannot be con- - 

tinued indefinitely A Submarine Plane 

The Air Marshal slates that the present A SUBMARINE scouting for an enemy 
i total cost of carnage by air is about 5 shill- baa neither great speed, nor a long 

! Ings or say $1 25 per ton-mile at 90 miles rango of vision, whether submerged and 

per hour This is a figure of about the same sighting through a periscope or floating on 

order of magnitude as that of the closest the surface hut without tbs aid of matt or 

I American e*llrastea. In his opinion, such conning tower Accordingly, the United 

a charge la high but not too high for pas- States Navy hat for several years sought to 

! senger traffic. Is low enough to attract first develop a submarine plane and to devise 

class mail matter, but la too high to attract methods for stowing it on board. 

| any great volume of freight Undoubtedly In the design of the plane, the problem 
> this would apply In America alao was lo produce a craft small enough to bo 

Airplanes are frequently regarded aa frag- packed in a tube not more than five feet fa 

lie craft of short life On the Imperial diameter, yet thoroughly airworthy Coop- 

Airway from London to the Continent, mi- eraLion between the Navy Bureau of Aero* 

dunes show an average of 1,000 flying hours nsuties and the Glenn L. Martin Company 

per year, and are useful for several yean. has resulted In the production of the small 
Airplanes were once regarded as a very seaplane shown In the first of our photo- 

| bad insurance risk, with premiums running graph*. The seaplane baa a cockpit just 

1 as high or higher than 20 percent. Now big enough to shelter a pilot who is not of 

I they have fallen to 7% percent for throe* excessive proportion*. Its engine i* a light 



NAME 

ADDRESS 

(ITT AND STATE 


TIm small submarine piano aascaaklod or tke dark of tke 3-1 
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jkrw cy Under Wright iImooM typo. Tbo 
ipmd of the wingi-ia approximately 20 
feet, end the overall length la proportionately 
•mall. To facilitate amcmbty and diaueem- 
bty. the plane, although it la a biplane (a 
monoplane would have a larger a pan and 
would therefore be leea auitable), baa no 
bracing wirea acquiring careful adjuatment, 
the wing truaa conalata entirely of struts 
acting aa eitboT tension or oompreasion mem 
ben. The truaa la further simplified by 
tbo fact that the atruie going from the 
outer point of the wing* to the pontoons 
serve also to brace these pontoons No guna 
are carried, the gasoline supply is sufficient 
only for two hours' flight, and by cutting 
out all non-caaonUala, the weight is kept a 
trifle under 1000 pounds when fully loaded 
The loading per square foot of wing area is 
somewhat high, and this, with the low gross 
weight, keeps the wing area at a minimum. 
Tbs little craft, though provided with only 
fiO horsepower, la capable of at least BO 
miles an hour 

As a result of this careful design, the 
plane can be readily paiked in the compare 
lively email tube shown The fuselage oc 
copies the center of this lulie with thn 
engine Still mounted st its front end The 
wings, in four parts, ere slid into position 
at the periphery of the tube, and the pon 
toons are neatly wedged tn between. 

A few minutes suffice for (bsasaemhly, 
nine minutes for complete assembly To 
make a get-away the deck of the submarine 
is kept almost flush with the level of tbo 
era The plane moves under its own power 
on specially prepared ways and leaves I lie 
water juai as any hydroplane Hoisting the 
small plane on board again is not especially 
difficult since the deck may be kept as low 
aa desired whereas on a battleship, hoisting 
the plane aboard is quite a delicate opera¬ 
tion 

Am Airship Control Cabin 

C OMMANDER CHARLES E. ROSEN 
DAHL wan the senior surviving officer 
of the Shenandoah and ia now commander 
of the Angeles He Is shown in the 
control cabin of the giant airship Just a 
glance at the photograph is sufficient to in¬ 
dicate the complexity of airship piloting 
In this work there are many more things 
to think of than In handling an airplane. 



The amount of water ballast must be 
watched if longitudinal balance la to be 
maintained, and a special chart for this pur¬ 
pose appears in the control cabin 
As the Lot Angeles bums up fuel, it be¬ 
comes lighter, shoots up high into the air 
and must lose valuable helium to descend 
unless the water recovered from the engine 
exhaust gases Is sufficient to compensate for 
the loss of fuel weight Hence the lines 
labelled “lucl” and “Water Recovered" 
figure prominently on the board Each com 
partmeot of the airship needs watching as 
regards gas pressure and content, hence I lie 
gas control connections in the upper right 
corner of the picture All tint, in addition 
to the engine controls, artuel steering, study 
of weather conditions, et cetera, make the 
control cabin of an airship a very busy 
place __ 

Maintenance of Airplane* 
and Engines 

T HE scientific aspects of aeronautics have 
been given Intensive study in many labor 
atorlca both in tlie llmiod States and in 
Europe But, Utile systematic attention ban 
been given to problems of maintenance and 
depreciation Howcvor, reading I 1» utenunt 
E, W Dichman's paper in the A S M E 
Journal (American Society of Mechanical 
Fiiginrrrs) is a revelation ns to tho work 
done iiy the Army Air Service in tins dlrec 
linn 

In military flying a few foretd landing* 
due to engine trouble may be exiunable but 
in commercial operation, engines must not 
fail There ore now far more reliable en 
glues in use than the I iherty motor, but 
from consideration of cxpetisr the 1 ihertv 
as it is surpluH war muierial will be used 
for many years to come How much nervier 
is then to he expected from lire I ihprty? 
According to air service prutlKe 150 hours 
Then there must be a complete overhaul, 
which in man ltourn must Ik- given 175 units. 
1 his must include a complete overhaul tear 
down cleaning of juris inspei lion grinding 
of valves assembly and liming With such 
care the life of the Liberty may br as much 
as 500 hours 

Airplanes may run as lung as 250 hours 
between overhaul (and this means some 
200 000 or more miles of flight) With ■ 
periudic overhaul of 200 manhour unttR, 


*.‘i . .1 •. — 
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p Chariea L floNadakl la ike control eakla of tkc Lot AnyUs, Note 
tk ekaita oo tko wall, end tho control oorda akove Ikon 
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SIMONDS 


NEW PLANER SAW 

Lmtcs • Surface of fmccthniia 

Hundreds of plants are replacing their novelty saws 
with the ruw Simonds Planer Saws because the Planer 
Saw leaves a smooth cut at a faster hand feed than is 
obtainable with novelty saws 

The new Planer Saw can be used for soft or hard wood, 
for ripping, cutting off or mitcnng And ir is made with the 
same precision and tempered steel that have distinguished 
Simonds cutting edges for nearly a century 

Ask your dealer about (lie new Simonds Planer Saw Or 
write direct for literature and full in formation 

SIMONDS SAW AND STEEL COMPANY 

"The Saw MuJun" FITCHBURG. MASS E,iaMi*Jt«I 1832 

Branches and Sendee Station* In Principal Ciciri A 


The Dials Indicate Good Moves 

Little things lead to big developments in machines— 
when you see what they do to production. If they 
count at all in the development of your machine, they 
will count on a Veeder Counter. You are shown a 
move in the right direction, when change m design, in 
mechanism or operation shows a gain on your 


COUNTER 


TV lorgr firt Bark Reit- 

olutUm (Munterat rivht 
i§ if mm than urtual 
nitf The mail Rrivtlu- 
fiuii < oun trr hrhnrt it 
Mhtncn nearly fnlt Mist 




The Set-Back Revolution Counter above re¬ 
cord* the output of the larger machines where the revolu¬ 
tions of a shaft record operations oc output Count* one for 
each revolution, and sets back to zero bom any figure by 
turning knob once round Supplied with from four to ten 
figure-wheels, as requved Price, with four figures, os 
illustrated $1000 (subject to discount). 

The Small Revolution Counter at left record I 

the output of smaller machines where a diaft revolution 
wwTifaUa an operation Though small, this counter ■ very 
durable as mechanism will stand a very high rate of 
speed, making d especially adapted to hghl, (jut-ruansig 
machines. Wrll subtract if run backward Price. $2-00 

There a a VEEDER to fit every machine—and aery need 
In produdhn-getUng Mechanical and Magnetic Counters— 
the Veeder booklet shows them all lt*s your booklet write — 

The Veeder Mfg. Co., JL&T&2 
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What part have scientists 
and inventors played in the 
history of human progress? 


Two of the greatest living historians 
answer this question in their thrilling 
new story of civilization — 


HUMAN 

ADVENTURE 

By James Henry Breasted & James Harvey Robinson 

The first mechanicnl triumphs of primitive man, the early 
conquests of science, the results of the industrial revolution, 
and the amazing achievements of modern engineers all the 
victories of man over nature whuh have made civilization 
possible are vividly presented in this brilliant new history 

Robinson and Breasted, after more than a quarter of a cen¬ 
tury's research, have told the complete story of man's prog¬ 
ress from primitive times to the present day They have 
broken away from tradition They have created something 
new a vital, dynamic history that eliminates dull and use¬ 
less facts and concentrates on the great forces that have 
treated the modern world 

VoL 1 



The Conquest of 
Civilization 


James Henry Breasted 

. ,. n , ProAuior of Anfwnf Hiuin m A EgypntU n and director cf cfcc 

James Henry Breaatcd Ovnnl Inji mt* Un vcmtj of Uuio 

The first great chapter in the human drama, the story of 
the magnificent achievement of man from primitive tunes 
to the Fall of Rome 

vol it r-pm 


The Ordeal of 
Civilization 


James Harvey Robinson 


A rhm f The Mmd In the Making 
Huaory 1 he New Hi 


MeiUctul and Malm 
luory cu 



Jama Harvey Robinson 


The story of the origin and development of the modem 
world from the Fall of Rome to the present day, told from 
Robinson’s revolutionary point of view 

g Human Adventure is the mast absorb-'Tf 
up to date and reliable single history of L 
utilization now available Over 500 ■ S> 
strations Over 1,200 pages Two 1 
time?, Boxed, $10 00 sjL 

HARPER &. BROTHERS 

Publishers Since 1817 New York City 


Front vtow of the Ireland Meteor, • neat and Inexpensive pinna suitable for 
general aerial amice and private ownership 


according to I irutmant Duhman tin life 
of an airplttm may actually h* 2 000 hour* 
before *alvaj,r becjmr* imperative The 
overhaul consign of removing iht fabric fnm 
wings fuseligi and tail wirfsrm im.pt 1 ling 
all fillings spur* an I the internal siructurr 
generally and of r»sw«nibl> with the Ul 
most care in lining up 

Fven ihe life of tlu prr*»ent type of plane 
and engine becomes «ali«(i(li ry from a com 
merrisl point of mw if maintenance and 
inspection are given due tare 

A [itdul Plane 

W llILl public attentnn is largely con 
cenirated on the large airliner* of the 
type built by the Fnkkrr and Fori t »m 
pan its tlie planr iiuitablt f r individual 
cwntrship is ■wiling in fairly largr quanti 
ties One midwiHttm rompan) rip rts a 
productie n if a plane a day The Inland 
Witior built at ( arden ( 1 1> i* an cxtelhnt 
example of the smull inexpensive plane 
huitablc fe r ge m raJ aenal service work and 
fur the private owner Our two photographs 
show its many desirable charactenstics A 
thinbladcd Curium Rud duralumin pnpcller 
is employee! whirh has both a grmcr effi 
ritncy and a greater durability than the 
wooden propeller The engine 1 * the well 
tried OX-5 an eight cylinder water rewind 
type, of comparatively low fuel consumption 
with which the plane manages to carry a 
pilot and three passengers at a maximum 
speed of well over 90 miles an hour Tbe 
spinner and cowling give a very streamline 
appearance to the front of the fuselage The 
pilot and front passenger have particularly 
good vuion The landing gear u of the 
no-axle type, reducing the effect of obatruo- 


tmna on landing Rubber compression rings 
are used mshad of si tuck absorber cord 
(hut obviating much tiresome winding and 
replacement of cords The tail skid is 
steered from the rudder pedals giving com 
plele directional control of tbe plane while 
taxying on the ground An interesting de 
tail is the control stick which is located 
between the pilot s fret and curves back 
over his knees so that there is no nee I for 
spreading them apait to operate the aileron* 

Flying at Night 

W l SLk Y I SMITH 11 one of tbe most 
skillful and experienced pilots flyinp 
for tin Air Mail Scrvici In a recent papei 
retd before the Swirly of Automotive fcn 
ginrrrs he en ltd with this remark 'If any 
of you are slightly bpred with life and crave 
a little tintiracnt just hop into a plane 
sune Hark and stormy niglu and try to fly 
to f U vt land from Niw York His paper 
was con* lusivr evidence both of the difli 
cuJtim < f night flying and of tbe core ami 
ingrnuity which has made it possible 
1 hr country from New Thirk to BcUcfonte 
Pennsylvania is a senes of valleys and 
mountain ranges, from Dellrfonle to Clove 
land, it rum at once to a plateau with nor 
row nver gorges and lnw mount sin ridges 
sloping down gradually lo Cleveland On 
the whole it is dribcull territory and thr 
weather is often uncertain and dangerous 
If night flying Is possible between New York 
and Cleveland it will be possible almost 
anywhere in the United Stales 
Emergency fields are placed at 17 auk 
Intervals The distance between the gum 
beacons of 2 000,000 candle power u eight 
(Continued on pgge 196) 



Side view sf tW Inlud ffdaor, With m OX-5 majm, this ltd* 
carry a pilot ssd three pa r s i ng on at 90 ■ttteo per hoar 
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Keep this copy 
of Scientific American 

Start a file of this magazine. You will find you have 
a valuable encyclopedia of scientific knowledge 



Y OU are not getting full measure 
of satisfaction and pleasure from 
Scientific American if you do not 
save your copies for later reference 
and rereading 

A regular subscriber wrote us recently 
that his file of Scientific American 
extending over the past few years is 
one of his most highly prized posses¬ 
sions His file is an authentic history 
of scientific progress through an era 
in which science has moved rapidly 

While it is not a complete history of 
any one branch of science, it is a 
general history of the practical applica¬ 
tion of important developments in all 
the sciences. 


In discussions of scientific matters, 
this man not only has the true facts 
at his finger-tips, but also the documentary evidence 
of foremost scientists who have written on the sub¬ 
jects in Scientific American 


A few of the past scientific de¬ 
velopments first described 
in previous issues of 
Scientific American 

The Sewing Machine 
rhe Phonograph 
The Incandescent Lamp 
The Dynamo 
Airplanes 
Radio 

Motion Pictures 
The Typewriter 
The Telephone 
Harvesting Machinery 
The Automobile 
Electric Railways 
The Submarine 
Pullman Cara 
The Morse Telegraph 
The Vulcanization of Rubber 
The Atlantic Cable 
Photography 
The Bicycle 
Slice Machinery 
Artificial Silk 
The Air Brake 
The Linotype 


congestion 7 Is it true that men can 
be rejuvenated 7 

These and hundreds of other ques¬ 
tions of science are asked every day all 
over the land Few seem to know the 
correct answers Half-baked theories 
circulate about the country and are 
either contradicted or ignored by those 
who really know. 

Yet the answers to these questions 
have been fully explained by author¬ 
ities, in the pages of past issues of 
Scientific American 

Keep this copy of Scientific American. 
Start a file of this magazine You will 
find you have a valuable encyclopedia 
of scientific knowledge 


If you are not a regular reader or 
subscriber to Scientific American the 
coupon at the bottom of the page makes it easy for 
you. Fill out and send in the coupon Do not enclose 
money or check A bill will be sent to you later 


Is it really true that cancer is curable? Can sex actu- Make sure now that you will receive every copy of 
ally be predetermined? Does science really claim that Scientific American, either at your home or office 
we are descended from the monkey? Is there any Start today on a twelve-month adventure into the 
really practical solution for the problem of automobile fascinating world of science 


Thl* coupon U a ticket Into the mywerin 
of exUrence Send it today, a mu re your¬ 
self thU rare ple&iurc and satisfaction 


SCIENTIFIC AMERICAN 

Scientific Amerkin Wit*. 

24 Wc« 40th St , New York City 

Kindly enter my aubscriptlon w> Scientific American for 
12 montha Send me a hill later, for $4 00, to cover 
full payment 

Name-- - - —--— - — 

City----- State- 


Send no mone\ »Irh thii coupon Vc will 
enroll you ns n subscriber aid send you a 
bill later 
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PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO. 

PATENT ATTORNEYS 

AisociauJ since 1846 u uh tKt Sumu/ic American 


SC IFNT1FK AMERICAN Bt DO. 
24 WitMSt NYC 


SCIENTIFIC AMERICAN BLDG 
Was/iinfltnn D C 


TOWFR BUILDING 
( Kiuigo Ill 


HOBART BUILDING 

San FnuuTfcOf C^L 


VAN NUYS BUILDING 
Los Angeles LaL 


Books «md Information on Patents 
ind Tndc'Marks by Request 
As* *kx iates in All Foreign Countries 


Perfect" C 


With B 


These three features com* 
tuned with many other attrac* 
ncmB.includmg excellent meats * 
form a combination of hotel 
service difficult to equal 

Make your neat ^ 
stay at the ^ 

famous . 4 * 1 


c> 




RATCf 
Per taw 


l^m wr \r 1 0 nx mi v th ninnini 

m . wiwr $2 so to $4 00 

W* 22 mutoa with bach 

* 3 SO to 3 00 

160 too ids With bath 

6 00 to B 00 
Doulla 4 00 up 

Alan a number of 1am and beautiful room* and 
■uHr* loint In period furnohlnat with fraud pi 
■no fira place and bath 110 up 



1 art* and wall equipped 
Sample Rowni 

RANCHO OOLP CLUB 


Pleoae write 
far booklet 

HAROLD E LATHAOP 
I Manat* r 




In ihn rare for the Cordon Bennett Trophy, held at Brnaaela, Belgium, American 
balloons look f&ral and aerond places Ward T. Van Orman and Walter W. 
Ilorfia won the trophy after covering 528 miles in the Goodyear lit The United 
States Army balloon, S-I6 won second place. The start of the race, with the 
S-I6 In the center on the ground, la shown above 



nul» on an average Each terminal and 
emergency field 1 * Jiounckd liy Iighis about 
2S0 hit opait At the terminal fiel U all 
obstacle* art surmounted by rtd lights and 
thr It at jp|M aches in brand by gnrn 
Imundury markers The lighu. if citu* and 
towns luge lactones 1 last furnace and 
tin like or* great aid* t» a ptb 1 wb know* 
ihf 4 rouu But (link wtallor may obs ure 
1 1 th thr beamns and the natural lights 

10 a treil extent 

1 vrn in foul) tlror wrjlhir rmcrgtmy 
night landings are hazardous Greal tare luiu 
1 een fxpimiii on lighting th* plane ilstlf 
I hi sprtial night equiinmnl nmprists ihne 
navthalitn lights one mi earh wring tip and 
m on thr (ail lo inabb pilots to Are other 
ship* m rout tw> largr headlights on die 
«il*r of aul mi bile headlights but much 
more puwrrful are used in emergent y fadds 
which have no fiord light* and two mag 
nc*iium laruhule flans an earned which 
at an altitude of 2 000 fret will light a 
square milo of territory brilliantly 

But even all thcM lighting aids arc not 
sufficient mslrumi nts must be c arried which 
will enable thr pilot lo fly straight although 
nothing outside of the ship bt visible 

Thn-e is first the compass which on board 
aircraft has readied a high degree of re¬ 
fine men! But the enmpahs is a poor guide 
in slrrms beciusr when the ship oM.illmlca 
in rou^h weather the luinpnas needle comes 
under thr influence of the vertical com 
ponuit of the earth* magnetic Arid and 
i-wingM about erratically Iherefore the com 
pass ja supplemented by a turn indHstnr, 
which is based on the ability of an air driven 
gyroscope lo keep a direction always parallel 

11 Ha original ont Pilots who have to rely 
in thnr senses alone in fog lose their per 
repiion not only of direrUon but also of 
lialance llcnco a bank radii-ator or lateral 
mebnometer is earned which roimsla of a 
stirl hall in a slightly larger curved gloss 
tub* filled with alcohol to dampen mochan 
ical vibrations 

Flying by instruments alone is an intense 
physic si and mental strain on the pilot The 
plane itsill should be stable fore and aft, 
laterally and dirrcliunally It abould be one 
that is capable of being flown "hands off," 
whether flying level climbing or descending 
in fairly rough weather Modem mail planes 
are beginning to approximate these re 
qui remen Is Further the craft must be ex 
iremely maneuverable far gating In and 
out of poor emergency fields it must have 
a slow landing speed because emergency 
fields are small and it moat have a rapid 
1 limb to clear obstacles on a tak*off of 
clouds whose moisture may freon on the 
ship Besides 1000 pounds of mail, and 


fuel enough for a non stop flight against a 
Iliad wind of SO milts an hour, there must 
lx at least an hours tmergmiy fuel supply 
on bodrd to guard against the possibility 
r f lohint, tin way in b id wrathrr 

Reports of tbe much maligned Weather 
Bureau are indispensabh The weather sla 
lions give the pil it the type of weather, 
r ding visibility wind direction timpera 
turr and barometric pressure The coiling 
us it is aptly called is die bright of the 
thuds above Uit ground measured by pro 
ji tint, a hp< t lifjil at an angle of 45 de 
grin and by pacing the distance from the 
light to the point directly under whero the 
beam Juts the clouds from jhe weather 
maps a skilled navigator can nearly always 
tell what awaits him ahead Now that 
radio irmmunualion betweeu plane and 
ground ih available the utility of tht so 
weadur npirls is further enhanced 
Thunderstorms aie very hard on the flier 
When the temperature ranges around the 
fnczing point muibiure in the clouds will 
freeze onto the plane, fiist upon the wins 
inert i»mg them with the ice coating to 
three limes normal seer thin upon the struts 
and fabric, loading the plane increasing us 
resistance to tht air stream and hnally bring 
mg u down at landing speeds 20 to 30 
miles higher than normal But the very 
worst enemy is fog The visibility of iho 
most powerful beacons disappears It is 
then that reliable instruments and courage 
arr really needed 

The Air Mail Service has done g wonder 
ful piece of work 10 making night flying 
possible But it is quite evident that there 
remains for (he Department of Commerce 
now taking over the provision of navigational 
aide to flying a really difficult task and one 
which will involve the improvement of air 
way lighting thr improvement of weather 
reporting, the use of radio direction beacons 
and die provision of many other denies 
which will tax (he energies of ns engineers 

An Engine Heater 

A IRPLANES in ordinary winter service 
l are often placed in Reheated hangars 
Under such conditions it as either necessary 
to dram the water from the engine, or to 
keep the engine warm enough to prevent the 
water from freezing The N A A Re taw 
describes a simple device which overcomes 
this difficulty lhia u the Hayall heater, 
consisting of a short brass tube about eight 
inches Jong, surrounded by elsotao beating 
elements Tbe brass tube is maerted fa the 
water Hoe near tbe engine, thus setting up a 
circulation of wann water In the system 
For 00 cents, 16 hours of heating can be 
secured, and alt freemng diftooHiet avoided 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 

Conducted by Milton Wright 


Don’ll for Inventor* 

If lhero is one 
thing the Inventor 
will not tolerate, it 
Is to have anyone 
■ay, “It can't be 
done.** Mora power 
to the inventOT for 
that attitude! It is 
the aLtitude that has 
overcome all the ob- 
•Udea In the way o! progress, It is the atu 
t*d» necessary for success in invention 10 
well aa in any other held of endeavor 
However, there is 1 limit to the things an 
invantor should try to do—perpetual motion 
for Olimpia. Scientists generally agree that 
pecpetuhl motion la Impossible. Tlie Patent 
Office agrees with the scientists and imposes 
extra restrictions upon the inventor who 
claims to have solved the problem. 

Nevertheless, perpetual motion does seem 
to havo 1 fascination for inventors. Only 
last week s very earnest man ined to in 
duoe us to apply for a patent for bun ou 
a device which would run without stopping 
There hare keen hundreds of such efforts m 
our offices alone in the eighty years that vr 
ha vs been tiding inventors. It is not likely 
that you can solve the problem of perpetual 
motion At any rate, your tune and ability 
can be sprat to far better advantage In seek 
mg to answer one of the many other needs 
of modern civilization Don't bother with 
perpetual motion 



"The Perfection of Imitation” 

r HE invention which the court has called 
"the perfection of imitation,” the cm 
booting pro w of tlie Simplex Sampling 
Association, whereby illustrations In adver 
rising look like an actual piece of cloth 
pltuiod to the paper, has won a substantial 
victory in an infringement suit agaitwl the 
John C. Powers Company 
The patent relates to cards for displaying 
textile samples. Instead of the actual lex 
tile being used, a raised panel is formed 
by an embossing process and the texture 
and fabric is reproduced in color 
“The new product is the production of 
lUnslon,” says Judge fland, quoting a prevl 
ons decision, ”1 e, making the eye believe 
that actual pieces of cloth arc in view " 

The defendants device sought to accom¬ 
plish the same result by “making a panel 
raised above the base to a distance subatan 
lially lost than the thickness of the fabric 
simulated, said panel having one edge in* 
dined from the plane of I be panel to the 
plane of the base.” Nevertheless, the court 
holds, “Tbs differences relied upon to secure 
immunity seem technical and trivial. A 
preliminary injunction is granted upon filing 
a bond.” 


Name* from the Orient 

T HE novel argument that trademarks de¬ 
ceive the pubbe if they suggest the same 
toetwa, traditions or historical events that 
other marks do, was made In vain by the 
Egyptian lacquer Manufacturing Company 
I* ita recent patent opposition to registry 
of the word “Pharaoh” aa a trademark for 
lacquers. The op poser uses the names 
Egyptian, Spbynx, Pyramid*, Obelisk, Nile. 
Cairo, the representation of the Sphinx and 
the representation of an Egyptian seen# as 
tradebmrks for the same goods. 

“The Identity of resemblance of trade¬ 
marks may be ascertained only by compari¬ 
son of the marks with each other,** Assis¬ 
tant CommUaloner Moon bolds. “If the 
ona mark creates In the mind a picture 
ontriMpondlag to the essential characteristics 
of dm other, or If both suggest the same 
object of (bought, they may be said to bear 


such resemblance to each other aa to con¬ 
fuse the mind uf (he public, but not other¬ 
wise 

“The name ‘Pharaoh* does not in any way 
suggest any of the opp<ncr’s marks On 
the contrary, the name creates in the mind 
thoughts corresponding to the historical 
events which occurred In Egypt during the 
reign of its ancient monarch*, including the 
miracles and tragedies related in the sacred 
writings. 

* If the oppoacr's contentions were tenable, 
it would be possible by a wine selection of 
a term universal in it* signification to prac¬ 
tically monopolize all trademarks for a par 
ticular class of goods H 


American* Lease German Patent 

A MERICAN patent rights*covering a re* 
- cently invented German process for 
automatically producing bas-relief*, sculp 
lures, medallion* and like articles hsve hern 
■old to an American corporation, ai cording 
to a report to the Department of Commerce 


Brown Win* Hi* Patent Suit 

A LBERT ( BROWN of Chicago, lnven 
- lor of un adjustable faucet famous 
throughout the plumbing tradn, Iiuh won hm 
suit for infringement against the tmpin 
Bran Manuftu luring ( mnpany Brown'* 
patent 1 * for an adjustable fuuri t altaili 
merit such an is extensively used 111 kitchen 
sinks and laundry and hath tubs It ih de¬ 
signed to conuerl* with hot ami told walir 
supply pi|>efl ami has a milling clumber 
and a single spigot fauiel All the element* 
of his cotnbmuliun are old except the ad 
justakle connections between the faucet 
port* and tlie supply pqicB 
The defendant relied upon the usual de¬ 
fense* of invalidity and mm infringement 
Judge Weatenimver writes the opinion for 
the United Slutes District Giurt for the 
Northern Divtrut of Ohm He reviews Home 
of the prior art 1 itrd by the efi frndunt hut 
find* llirv are not in the piirfn uiar brum h 
of lire itiduRiry 111 wlm h Brown mude lus 
invention lli< fuel that the plumbing trade 
Ini* acquired over a lung period m it* 



««Ma WwTM 

With the “earner* g*n” Invented by Addbert SaaUidl you gel your man's pic¬ 
ture whether you hit or mlw. A camera attachment works with the pressure of 
the trigger finger. Magnesium In the ammunition charge permits night pho¬ 
tography. The film chamber may be locked with a kev retained by the police 


The process requires the use of a special 
stereoscopic camera and a “strreocompero¬ 
tor,” which Iranrfcn the picture taken by 
the stereoscopic camera to the block of raw 
material upon which the design Is to be 
sculptured. 

The process, which is said to reproduce 
natural colon, is expected to he used in 
connection with advertising and the pro¬ 
duction of novelties. 


“O-G-Goody”—“Egkimo Pie” 

T IIF Eskimo Pie Corporation raised a 
novel question recently In opposing the 
registration of “O-C-Coody” a* a trademark 
for a chnculate-cnvercd ice ercara confer tine 
The basis of the opposition was (hat the 
opposer owns a patent for a confection to 
which (be trademark “Eskimo Plr" has been 
applied and that the acts of the 0-G Goody 
Company in selling its confection is an 
Infringement of that patent 
Tbo Patent Office, however, dismissed the 
opposition, declaring It has no jurisdiction, 
where tbo marks of the two parties are 
wholly dfiaaimflar, to paaa upon the infringe¬ 
ment of * patent or upon questions of unfair 
competition generally. 


validity he hold* to be a strong point in 
Browns favor 

"Defendant** purpose could bo none othir 
than to achieve adjustability " Jie says ‘anil 
it has done tin* by lining an offset swivel 
connection instead of one curved or bent 
It permits easy application of the cumbina 
tlon fauct ts to hot and told water supply 
pipe* in tin* same manner and for thr same 
purpose oh taught and claimed by Brown 
wlien thr off-ccnlcr vanution dors not rx 
ceecj one iwlf to five-eighth* of an irn h To 
this exitnt at Iras-t il ih an iquivalent of 
Brown's adiuntablc link or pipe" 

Inventions in Literature 

OW many inventor* are ihrre who 
realize that ■ patent may not lx> ob 
tamed mi a rirvitc if the device lias hn .11 
fully dewrihed in a printed work, even 
though thr writer never made mu of the 
article*' That a published dc-cnpth.n may 
upset tho validity of a patent was illustrated, 
in the case of John I Brodic against the 
United States early this year, by thr Court 
of Claims. Brodie wa* suing (he govern 
re cm for royalties on hats made according 
to bis patented design. 


In iln laring his patent invalid the court 
rrlird in part ujmn quotations from the 
following publications 
llomer's Hind 

Ihctionrute du MohiUtr brancau 
Ln A r ntun 

Sr irnlifii Amrric an 

'It i* rather Martling" thi court declare*, 
“in < unnertiun with the conmdrralirtn of 
this cane to have attention calh d to an 
opinion by Judgr WeMenhnvi r of tin North 
era District of Ohio in which consul) ring 
the validity of a patent on an autnmohilr 
bumper lie, by way of iIIiihi ration, said 
rim Id* fenders and drviLrs for purjhisr* of 
prolri lion are of immrnionul antiquity in 
thi World %or, when it wu* rtslized that 
«>mc prole* (ion again*! ohrapnrl fire would 
be serviceable, die need waa ut oner an 
sweml by the development of (be steel hr! 
in* l In a rommrrt ill senm* the steel helmet 
wan new but in a patentable sent* it was 
not novi 1 nor an invention ** 


LongratulutioiiH, Mr. Wrigley 

hRMANS like Ammian chewing gum 
T mi much that they have rtvorlfd to 
(oiirt a. lion to permit greater miiKirtation 
of it By a Imal di 1 iNion uf the (^ourt of 
\ji|m als ul Munich, chewing gum has been 
mi risluriuifiid a** to n dm 0 import dulim on 
it from 300 to 100 mark* per 100 kilograms 
Ibis reduction follows continued ri present 
aimiiH by impomng Imusi* in Germany 
iihmhUmI l»y consuls uml the American cuin- 
■lumal attache 

Our own Department of Commerce re¬ 
port* that chewing gum firM offered for 
Kali in ( lima JJ yiara ago and il* jMirchaae 
limited Inrgily to the Amern an population, 
lias inerrasid aa on exjmrt item from a few 
CU01 h in approximalrly 1 000 to 1J00 caacs 
n yiar It 10 estimated fully 9 r » pi reent of 
the gum now sold in China 1 * In (he native 
Chin* m* 


Of the People, by the People, for 
the People 

I MIF Lincoln Motor Company lus lost 
iwn cases against other companies using 
(In trademark ' 1 incoln ’ In refusing to 
tancil the registration of the name a* a 
truth mark fur the nhork ubfkirhcrs of the 
Lincoln Products Company, Assistant G*m- 
mis* inner Moore declares 

“Tbo I nit (dn Motor Company has umhI 
its truilrinark only in cunnerimn with motor 
cars. The ] tinuln Products Gwnpany uses 
tin name I incoln’ and the portrait of ljn 
coin as trademarks for shock absorber* A 
structure contodirrd u» ■ whulp, and the 
part* of which it is composed are different 
things, hence, have not the sunn descriptive 
properties” 

In permitting the Lincoln Manufacturing 
Company to register Lincoln' with a dis- 
linenve design a* a trademark for automo¬ 
bile brakes und timers, In na\s 

The applicant mils attmiion to many 
registered trademark* and to many names of 
t ompames and corporation* in which the 
word 1 incoln’ appear*. Judicial notice may 
Lm laki n of rim fact, and also of tlie fact 
that f incoln is commonly employed as the 
name of individual* and a(*o n* a geograph 
lull name * 


The Old flome Savings Bunk 

N 01 only may lh« Bankers Ulilitit* Own 
pony not collect snytlung from ilu I 1 * 
clfic National Bank hut the Unitrd States 
District < null fur the Nnrtlicrn IJisirn t of 
California hold* that tlie paieni (or the me 
chamcal (mole-shaped Iwnk for home aavtng* 
(invented by Butler Greer) upon which suit 
wo* brought, is invalid, because ali of its 
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(lemrnis an* old The uillitm company, 
litcn^t off the patent, had nued fur in- 
ami fnr an accounting 
l In mam <(urttiun irt tin* ca«c" say* 
the court i- whether or noL the book form 
of hank ** nlnmn and dmrribpd and 

iIuiihlJ in (lit hi Iriirrs jmionl was anlici 
paud by ilie prior art Among the patents 
intrudiard m ivnhncr by defendant to h|k>w 
the various i h mrnls comprising tlic GrrtT 
patent ciiniilruLtiou, are the Fmhir indent, 
the Von Iigvii jwili nl, and the harnnglon 
patent 

‘’ll uliouhl be noted that tlie contents of 
(Ik file wrappir of ihe (rntr puunt fail to 
mi ntion the al>ove named paUnts a fail 
which, I think, 11 perauasiw tliat vurinua 
ilimrnu of the Crn r pati nl us tlairartl are 
old and anticipated All of its elnnenU are 
Invalid, fur tin n duon tliul all of them were 
old Taken logi liter, liny alan are Invalid 
an being merely an a-ncmblage of old ele 
menu wlmh accoinplitihrd no new result 
“Let the decree be for the defendant” 


No Trademarks for Service 

T HAT ■ company which arils service 
rather than Com modi tie* cannot register 
a trademark for article* it handle* i* nudo 
clear by Asaialanl Commiaaioner Moore in 
denying the application of Gregg and Sun, 
of Indiana pal i a, to register a trademark for 
repaired, cleaned, renovated and dyed fab 
ric* and furs. 

M A trademark an such can have no exis¬ 
tence apart from an article of commerce, 
and unless It is indicative of origin or own 
ershlp of the article,** ho declares. “The 
applicant admittedly is nut a trader, and the 
articles to which it applies its private mark 
are not articles of commerce The mark 
does not indicate ongln or ownership.” 


“Ford’ 1 Mark Not Exclusive 

T HE Ford Motor Company has lost two 
actions recently to prevent other* from 
using the name ‘Ford ** In an action in 
the United Sutra Court In New York to 
restrain the independent firm of Kelly and 
Stein from using “Expert Ford Service” 
Judge Thatcher rules. 

“The word* in their ordinary significance 
do not convey a false impression and It 
does not seem to me proper to enjoin their 
use until the secondary meaning sought to 
be attributed to them by the plaintiff is more 
clearly established.” 

In a cancellation action In the Patent 
Office against John A McAdoo who regia* 
lerrd the trademark “Ford” for cigars. Assis¬ 
tant Commissioner Moore bolds. 

“It mutt be remembered that the word 
'Ford* u not necessarily confined 1 o ihe 
oorporate name of the petitioner It is a 
common word of our language used not only 
as a name for many persona, but also as a 
common noun and as a verb,” 


Day Gun Pad Patent Void 

I N a suit brought by W R Jorgenson 
against F D Hawkins in the Circuit 
Court of Appeals of the Eighth District for 
injunction and damages fur infringement, 
the court hulds that J S. Day’s patent for 
a recoil pad fnr gun storks Is invalid The 
court rules that the fastening of a hard 
rubber base plate to the gunstock and a 
relatively soft rubln r pad to the hard rubber 
plule does nut Involve invention 
‘'Although the exact form uf air cushion 
shown in tlir Day patent is not dm luted fai 
the prior art," Judge Booth writes, **yet 
there was disclosure of such character that 
the change made by Day cannot in our 
opinion hr classed as invention Our con¬ 
clusion Is that the Day patent is void for 
lack of puienlable novelty” 


Victory for Do Forest 

T HE derision of Judge Thompson In the 
Federal District Court, in holding Lee 
De t orest to be the first and original in 
senior of the feed hock circuit and the 
osnUallng audion will have a far reaehing 
effect in the radio inffwtry Twelve of the 
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Patents Recently Issued 

Glass I Red Advertising 


Off I ntere st to h arm era 

\LlOUAriO U AY HllAKkH AND fetkKD 
Siitvil—A dapted fnr attachment on prne- 
licully u»y minting iimeluiii, fur sopnrnting 
tin well from rhi buy, utnl pinning the hay 
riurwunlly on tlx gnmuil l'utenl 151*1251) 

I F HI,. I tun, 102 Poplar Ave, Mm,phis, 
TuilU 

Di( ,itiB Attach mi-nt for Tractor*.— 


Telephone Stand —For attaefameut to a 
wull, Urn telephone muy be swung to one 
aide, uud a sin?If in included for taking down 
incfvmgpH. Patent 1094400 II Kusmofl, 
2540 W Muitroo St, Chicago. Ill 
Banket—U uvtiig a removably at inched 
wire haiulle whnh muy be looked in opera 
tive position or in flat engugemeDt to fnrili 
tutu shipping Puttnt 1505860 C L Blok 
eubrode, Ripley, N Y 


\\ hick mu b< dmiii o\tr two mljaaiit rows 
of puliiluiM or the like, fur digging and d. 
Iivcring tin* iH.tnto4 8 nt the rear Pntnnt 
1592902 M H Sample, Elisabeth City, 
N U. 

IlAimou —Timing ,i bmly formed of a 
plurality of bur* width carry the burrow 
teeth, und are*urijuatnbly cun nod nl with oiil 
uiHitbf r Patent 1595X4*1 H A William*. 
c/o Williams Mfg To, Wuhrtovn, Twin. 

Weed Harrow— Which will operate, 
nlitn drown over u burrowed field, to auto¬ 
matically gather wenis from tho surface ami 
dus-hnrge the hiiiiiu in bumUm. Patent 1594,- 
085 I) Wills, Ocuuu Boulevard, Clear¬ 
water, Calif 

Attachment png Plow a—Adapted to be 
secured to the plow bmin after the usual 
]d«>wMhurL hii* been detnehed, fur affording 


Window Cpww \nd Rain qb Snow Sx 
clvdku. —With meinis for molntulning a 
wludow In it* open position, and uutuuut- 
ically dosing thp aindow upon certain con¬ 
ditions In the Immediate vicinity Patent 
1505951 E Kluiiiueki, c/o E Carney, 138 
\V Slut Bt, New York, N Y 
Die play Rack— For displaying merehan- 
dlse, incut*, or aimilar articles, adapted to 
be telescoped to occupy a minimum space 
when not in me Patent 1500382 M. Ii 
Sheldon, c/o American Wire Form Co, 205 
Grand Ave, Jersey City, N J 
Sectional Cam nit TKxjb. —Whereby any 
number of sertions may be aiModupod, and 
the duora interlocked to protect and connect 
all the section* Patent 1590875 H 
lluscher, c/o Tieset Office Equipment To, 
(Iraud Central Tnrmlnal, New York, N Y 


facilities for shulluw cultivation Patent 
1508825 W J Gains, c/o Oates, Fayette¬ 
ville, N C 

Cuj tiv a tor-Fender RkuCLA por—W hlcb 
eun be readily adjusted to various heights 
at the will of the operator, and be locked iu 
adjusted position Patent 1506111 C 1*. 
WcKelvie, P O Box 246, Fort Collins, 
Colo, 


_Of Ge neral Inte rest _ 

Combination Curtain, Drapery and 
shade Support —which may be easily at¬ 
tached, and cosily adjusted to accommodate 
draperies of different width* without entirely 
removing the support Putent 1594298. P 
Machowlca, 174 Russell St, Brooklyn, N Y. 

Ticket —ITuving tho numeral* printed not 
only on the obverse face but alto in reversed 
relation upon tho nverse face, for preventing 
forging Putent 1507007 C A Lick c/o 
Weldou, W Uliana & Lick, Fort Smith, Ar¬ 
kansas. 

Milk Bottle. —Which may be stood oh 
either end or placed upon Its side uud held 
against rolling, und Is open at both enda for 
thoroughly cleansing. Patent 1590040. T 
\ Vo**, Phoenicia, N Y 

Combined Frame Window and Sous* 
—Adapted for use interchangeably as a 
storm window or a fly screen, the inter- 
changing being done without special tools. 
Patrut 1595018. U C. Mills, 3250 W 120th 
Bt. Clevulunil, 0 

Tobacco Pouch — Of the flexible type, 
adapted to be carried in a pocket, and con¬ 
structed to prevent the gradual discharge of 
the mu tents. Patent 1604960 L. and M. 
Auiter, 220 4th Ave, New York, N Y 

Elamtto (.wit —Of the type.comprising a 
pair of slidably contacting In-elastic mum 
bera yieldingly connected by a retractile 
spring Patent 1594062. D B. Jacobs, c/o 
ninitiuml X Rnmch, Swan Valley, Idaho. 

Method op and Dpyice ram OBMENrnfa 
Wkllh—W hich separates the cement from 
the mud during the passage of tho cement 
Into the well cueing Patent 150444ft, A 
Boynton, c/o Frontier Oil On , City Nation 
nl Itimk Bldg, Run Antoulo, Terns 

TtMirmmrHif —Fspcdolly designed to 
lirurii niul rienn thi back of the teeth and 
betwi ‘011 ihim. and to properly massage the 
giiuis Putent 1595715 J IL Ihidley, c/o 
I hnllry Bur Oo, Dnatrict Hales Offiev, Blr- 
iiiliighuin, Alii 

fVtHPtm uf vt Piatk nt Plattkr —Tn 
which prmisinn Is made for holding se\nrnl 
tlifferent urticli** und oniiMtruetefl sufflclentlv 
fbtp to be strong ami dnniblo Patent 
1590.150. J E Mosemun, c/o A BuMwIn 
A (’ii, Niw Orlcims. La. 

Kmutcixiwt Hgreen —Which admits of 
the rrndy separation or assembly or the 
pnrtH so that the material may be washed, 
and the screen comrnfently honaeil Patent 
1595929 W P Rhodes, 8418 117th St, 
Richmond Hill, N Y. 


Portable Scawoi d — Which can he sup¬ 
ported In rigid relation to a pair of ladders, 
readily assembled, and mo\ed from place tn 
place without "disassembling Patent 1503- 
045. J J MsckJem, 0057 South St An 
drew* Place, Los Angeles, Oullt 

Pie Tin—F ormed of section* which may 
be readily luterflttcd for baking pie crust, 
and aiding in forming and maintaining the 
crust shape Patent 1596331 E N Bas¬ 
sett, 822 Floral Court, Lincoln, Neb. 

Fountain Pen Filler —Wherein the usual 
sock Is eliminated and meuns provided for 
drawing a quantity of ink directly Into the 
barrel Patent 1596811 A Craig, 159 
Cooper St, Bt Jamea, L. I, N Y 
Pobtal Card—I n combination with an 
envelope, which serves to conceal an object 
contained, the poet card stiffening and fur 
nlablug a little extra protection Patent 
1506088. M, H Espey, Rising Sun, Ind. 

Detachable Antmup Heel — Which 
may be readily applied tn or removed 
from an ordinary street shoe, insuring a firm 
ground engaging tread Patent 1596832. C 
U. A. Heinemann, 180 Paterson Avr, Boat 
Rutherford, N J. 

I Keanu n» Uuldinq Manhole Frames 
—Whereby the output is very materially In¬ 
creased, and the work made poerihte In a 
foundry, not equipped with expensive ma¬ 
chinery Patent 1096815 E. F Dooley and 
0 B Scan!and, c/o Hutchinson Foundry 
and Machine Co,, Hutchinson, Ken*. 

TomrKDo —So constructed that Its turbine 
will be incapable of beating beyond a pre 
determined temperature, thus preventing In 
jury to the turbine Patent 1596845 8 . 

B. Mac Furtane and M Eppley, c/o Marion 
Eppley, 12 Sheffield Ave, Newport, EL I 
Liquid Level Gage.— Particularly adapt¬ 
ed for oil tanka of shipa or other container* 
where the nit or liquid U partially above and 
partially below the gage. Patent 1596774 
R. 8 tar, 84 Flushing A\e, Brooklyn, N Y. 

Toothbrush. —By the use of which a 
more thofough cleansing of all tho expoaed 
surfaces of the tooth is Insured Patent 
1506783 B Wclssman, 583 Riverside Drive, 
New York, N Y 

F ante in no Device — For nae In fastening 
glo\ es, curtains, and others articles where 
two pieces of material are to bn brought 
together Patent 1590342 EL A. Farron, 
1330 Hydn Park BUd. Chicago, HI 
Combination Flooi Clean nt and Onjn 
—Which will serve tn take up dust and dirt, 
will wash thn flour, dry tho same and oil It 
Pntnnt 1597044 C Wiener, <r/o Bettj 
L'lnir, 717 Lixliigfon Are, New York, N. Y 
Combined Sound Bog and Sfeajono 
T nit— By mpitia of which sounds may be 
reproduced from the record of a talking ma¬ 
chine or com eyed by radio. Patent 1507647 
J FtUcrmnn, 440 Stone Ave, Brooklyn, 

n r. 

Tit OSMOMETER AND GAOI TUBE^Wbfah 
effects the magnlfloadoa of the* oo hmm of 


olaims of the oelebraied Patent No. LUA- 
149, Issued to Edwin H. Armstrong, am bald 
to be invalid. 

Due to lengthy litigation, the De Forest 
patent dkl not issue until September 3,1924. 
it will not expire, therefore, until 194L In 
the meantime, De Forest has a monopoly 
over any forms of radio circuit which his 
patent covers. Also, he may now hold man¬ 
ufacturers to an accounting of profits accru¬ 
ing from any Infringements since September, 
1921 


Two More Uae “Three-ln-One” 

T HAT a trademark may cover only the 
line of manufacture of It* owner, and 
no more. Is Illustrated In the recent dad 
alona tn Patent Office oppositions where the 
Three-InOne Oil Company sought to pre¬ 
vent the Boston Brass Company from regis¬ 
tering “3 in 1" and “2 In 1” aa trademark! , 
for boiler relief valves snd the Lobl Manu¬ 
facturing Company from registering “3 In 1" 
for hot water bottles, ice bags and fountain 
syringes. 

“It Is the practice of this office to register 
the samo mark in the name of different 
persona, firms or corporations where the 
mark Is appropriated and used for meruhafr 
dl» having different descriptive properties,** 
rules Assistant Commissioner Moore, “as 
evidenced by the registration of approxi¬ 
mately 75 trademarks, of which judicial 
notice may be taken, consisting In some 
Instances, of the notation* *3 in 1* and Id 
other instances of the notation *2 In L* 

“The contention that the use of the mark 
by another, ‘even for another class of goods,* 
would be calculated to rob tho mark of its 
distinctive character and quality and cause 
the mark to become commonplace, could be 
made in every case In which the same mark 
is registered by different parties upon goods 
having different descriptive properties, and If 
sustained would result In but a single regis¬ 
tration for registration of each mark. This 
is not the law • 


Radio Swamps Patent Office 

A pplications for radio patents are 

almost overwhelming officials of the 
Radio Division of the United States Patent 
Office. In spite of the fact that the number 
of cumin ots handling radio patent applica¬ 
tions has boon nearly tripled, the Radio 
Division Is being ground before the great 
Influx of requests for radio patents—a greater 
influx than ever In the history of tbs offi c e. 

The Patent Office has been contending 
with the problem of an increasing number 
of radio patents for several yean. When 
broadcasting first began, one division han¬ 
dled all radio, telephone and telegraph pat 
ents. But the number of radio applications 
took such a jump following tho popularising 
of broadcasting that radio bad to be divided 
into a separate division In August, 1921 
There are now 12 assistants In the radio 
division alone. 


Adaptation It Not Invention 

I N converting the “Kiddlo-Ksr* Into a do g 
vice to teach babies to walk, Jums L 
Carroll is not entitled to a patent, the Ualtod 
States Circuit Court of Appeslt for the 
SUth Circuit holds in the esses of Frank 
F. Taylor against the Adrian Baby Carriage 
Company and the Wonder Manufacturing 
Company. 

“All that Carroll has done,* writes Judge 
Moorman, “Is transfer to tho Klddlo-Ksr 
certain old parts of perambulators or baby 
exercisers, with the view of making them 
more efficient In the uses to which they had 
heretofore been devoted He has mounted 
upon « KJddJo-Ksr a ring to p ro wl the 
child from falling, spread its rear wboals, 
and substituted for Its front wfasel a fixed 
axle supported on wheels. In molting tfat 
KIddio-Kar utilisable In this man nor far a 4 
child too young to be trusted with steering 
it, he did nothing more than any ri tfU s d 
mechanic could have done. He mg? bw 
improved the old baby walkers nr pwgffi b * 
U toss, but bo has brought nothing Mr eg 
the art.** 
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fluid, whereby the reeding la fariUtatod from 
both atom of the Inatrammit Patent 1597,- 
096. & Ugote, 903 W. 62nd Bt New York, 
N, Y. 

PnTiti Tilt leu of which nlwnyi Mume 
natural position*, whether the figure !■ 
seated, or atandlng on one foot or both feet. 
Patent 1097600. J lu Kalla*, 1340 51*t 
Bt, Brooklyn, N Y. 


and top portions. Patent 1597062. Do Witt 
T Lyon, Buena Plan Apts., 4303 Keumore 
Ave,, Chicago, 111 

Burner. —In which a novel assomblngo le 
provided for spreading tho Ah mu and for con¬ 
trolling the flow of air and oil, tliun promot¬ 
ing hotter combustion Patent 1508628 A. 
Kills, 5050 Lin wood Ave., Highland Park, 
I M.ruit, Mich. 


Vanity-Case Catch amp Plats Ejeo- 
TOO—Whereby the compact currying plate 
may be easily removed without Injury to 
any part of cane with which it is associated. 
Patent 1597878. W G Kendall, 118 Mar- 
kat Bt, Newark. N J 
Skimmer Boat —Which makes use of a 
planning surface for c»i rtlng an auxiliary 
lifting action, affording least resistance, and 
a maximum speed from minimum power 
Patent 1097200 \V C Schults, 1878 00th 
Bt., Brooklyn, N Y 


Hardware and Toola 


Hack Saw —Having a handle connected 
bo Suit it can be adjusted about an axis 
parallel to the direction of the frame, and 
firmly secured. Patent 1505035 f 1 L, 
Troutman, 225 Wrinkle* Bt, Elyria, Ohio. 

WttNOH.—For turning the cupa on greaae 
capo, may be applied to a cap of any aloe 
within tha range of the instrument. Patent 
1094072. M. J. Bchadeck, Box 93, Spreck 
da, Calif. 

Plug.—F or use in connection with boilers, 
oil stills or similar rapacities, a conical bead 
engaging within an outwardly tapering coni¬ 
cal opening. Patent 1500015. J D. O’Brien, 
2 Burling Slip, New York, N Y 
Saw-Filing Clamp —Which la portable, 
and will dispense with tho necessity of se- 
caring ouch devices to a workbench when in 
oaa. Patent 1094811. F. J. Bird, 92 7th 
SC, Ban Francisco, Calif. 

Combination Tool. —Constituting a ham¬ 
mer, a hatchet, wrenches, nail puller, pinch 
bar, and screw driver In a single useful 
boons hold Instrument. Patent 1500608. H 
L Slogan and O O. Klnaolving, c/o O C 
Kinsolving, 917 Central Ave., Nashville, 
Turn. j 

Oram Otenino Device.— Which 1* of 
rimpts and durable construction, and capable 
of quickly opening or shucking oyster or tho 
Hko. Patent 1507622 J K. Bicbeno, 688 
W. Slot St, Jacksonville, Fla. 

Tool von Applying Wiu Clamps —Con- 
vaniently manipulated to secure a wire damp 
tn place on a hose or like object, and twist¬ 
ing tha wire ends to prevent loosening rat- 
ant 1596845. F W. Gunn, 818 Columbus 
Ave-, Boston, Maas. 

Bootable Pbhl— Uring an explosive 
mixture os the power element, a dosed 
chamber for the mixture, and a piston acting 
oa ah exhaust valve. Patent 1598476. F 
OriUer. 08 Hudson Place, W©chawken, N. J 
Tool we Removing Boilee Tupwt— 
Which functions to rip a longitudinal strip 
from the expanded end of the tubes to allow 
for withdrawing the same through the crown 
rite*. Patent 1508458. J P Sullivan, 399 
wmia Avo* New York. N. Y. 


Heating and Lighting 


Camp Cooking Device,—O f light weight, 
compact storage, easily set up or taken down, 
and provides a rigid support for cooking 
ntena&a over an ordinary camp fir* Patent 
1594708. H. M Briggs, Suite 8, Mansur 
Block, Houlton, Urn. 

Wateb Heater.—W herein a pressure ac¬ 
tuated switch Is used to turn on an electric 
hearing current immediately upon the flow 
lag of the water Patent 1595819 L I* 
Bloemleln, Box 623, Hartedaks N Y 

Gab Heater.—I n which the radiants are 
mandated with tha flre-box to produce a flue 
through which air drculates, thua preventing 
lorn of heat Patent 1594744 F 1 Moore 
c/o Moore Heater Corp^ Long Beach, Calif. 

Hot-A n Btovm—Which 1* enoy to na 
nipulate. and whereby a jot of hot air may 
be directed readily to any desired surface 
Patent 1506837 A Hopkins, c/o Hopklna 
Mfg. Co, 10 Brantlne Bt, Alluton. Man. 

BURNER.—Which Btillim hydrocarbon oil, 
which is thorooghly mixed and commingled 
with • hUthly hMtad pi bdtarj mchljf tto 
tamer oriflei*. Patent 1(500408. T. O 
Yta Brest, 10M Preddent 8L, Brooklyn, 
a. t 

Bamator.—-B uilt up of a number of wfr 
rioqs In which the headers are shaped to 
( bterioek, thus providing eonrinuous bottom 


Stove.— in which the best from pno bnrt- 
cr may bn advantageously utilised to idtuul- 
taneously heat a number of cooking utensils. 
Patent 1008339 11 M. Britan, Ojua, Flo. 


Machines and Mechanical Devices 


Flexible Skiet 1*iston —Kindly pro¬ 
duced by onlliiKfy molding, will effect n per¬ 
fect fit to the cylinder, and will greatly re¬ 
duce oil pumping tendency Putent 15006)6. 
I, K. Davis, 274 Grovo St, San Pnmdaoo, 
Calif 

Diestock. —Which Is compact in structure 
and muy be used with a band lover Instead 
of motor driven apparatus, muy he quickly 
adjusted Patent 1502170 E. J Wilkinson, 
3648 Mouroo St, Gary, Ind 

Snow Remover.—I n tho nature of un at¬ 
tachment for trucks, and particularly Hulti*d 
for breaking up and removing hurrl crusted 
snow stored In pile*. Patent 1503523 I* 
Wright 639 E, Jackson Ht, Medford, Ore. 

Means foe Controiling Fluids —By an 
arrangement of valves and plunger* control¬ 
ling the direction of flow of steam to “crack" 
und open the valve and cause the same to 
tdoNc Patent 1582880. R, F Knight Box 
645, Ramsey, N J. 

Loop Wheel or Circular* KNrrmcn 
Frames —Having an arrangement whereby 
to properly determine the direction and tho 
plane* of tho sinkers of the loop wheeL Pat¬ 
ent 1503463 U Nigra, c/o O Capuccio, 
via Arsenals N 17, Tnrin, Ituly 

Carpet Beater. —Having means for ar¬ 
resting the movement of the beater element 
to relieve the device and the operator of un¬ 
necessary shock and Jar Patent 1508479 
U P Thlclo, 278 No 7th Bt., Newark, N J. 

Washing Machine.— In which the cover 
may be opened whilo the device la iti opera 
tion without first disconnecting any part of 
the mechanism. Patent 1593716. N Fox, 
Hmery, S D, 

Electoral Apparatus. —For collecting 
and counting votes, by a mechanism by 
which each voter may one the tally of hia 
own vote, without violating secret ballot¬ 
ing Patent 1593045. C L. Bturgea. 344 
; Yale Ave., Claremont, Call! 

! Fluid - Transmission Mechanism — 
Which la entirely contained within the fly 
wheel of an engine, enclosed against dust 
| am] Injury applicable to motor vehicles or 
I other device*. Patent 1593059 W C and 
A R. Buckbee, P a Box 035, Crockett, 
Calif. 

Semi-automatic Trip fob Power Shovels. 
—Which muy be actuated at any time 
through the manipulation of a lever aaao- 
datad with the control lever of the shovel 
Patent 1504629. 0 U Morin, 40 Florence 
Av4, Holyoke, Mass. 

Sanitary Street Cleaner. —Manually 
moved over the street, or other surface, and 
camdng a rotary brush to thoroughly dean 
the surf sen without raising any appredablo 
dust. Patent 1505066. K. Boyanco and M 
Pekmry, 600 W 150th St, New York, N Y. 

Potato Cutti*. —Ope ruble to produce a 
novel form of sliced potatoes, in which the 
product will remain crisp when cooked Pat- 
,ent 1594090. A W Brown, 815 Washing¬ 
ton SL, PwksklU, N Y 

Pipe-Bteauiuten iNo Attachment FOR 
Presses. —More especially punch prasee* 
whereby such machines mav be easily and 
qnlckly adapted to the straightening of pipe* 
und tubra. Patent 1504430 T W Wil¬ 
liams, Oil Hill, Kano. 

Printing Press —Having Inking ribbon 
mechanism movable over tho type bed for 
the purpose of producing Imitation type¬ 
written letter*. Putent 1504800 C. T 
Hpear, Box 378, Texarkana, Texas. 

CoTTPUNn Connection for Pump Rom — 
Adapted to be relcasnbly secured to a ver¬ 
tically reriprdcsble part In connection with 
the mechanism of a wlndrellL Patent 1594,- 
784. A, L. Llgon, Longfellow, Texas. 

Mechanical Movement —For converting 
a rotary motion Into a red precatory morion 
for red prorating a shaft and rotating the 
some. Patent 1504556. J. W. Pitta, 07 
Owetta Ave, Detroit, Mich. 


Beset n—A dapted particularly to a per¬ 
forated well tube fur preventing the pannage 
of Hand und small dune* between the tube 
and tho Bern n Patent 1584788 M J 
McLaughlin und D J Harrison c/o Hug 
gilts, Kaywr A LfddrII, Chronicle llhlg 
Houston, Tvxiih 

Run forrriNG—'Wfclrii all? efficiently 
hold tuh ( 6ur tin rails of rod Krctinns, mid 
may bo quiikly applied or detnehed thin 
from. Putmt 1504698. E K Thomas, 
Denoyu, Oklu 

Dn-p A3si» Shat low Well Oytindkr Pro 
TKCTOR.—Having nieiuiH for pnvmtitig rust 
scale, NHiir], etc, from Inf«rferlng with lie 
openitlnii of the pluugei und ralvtu. Pntent 
1504746 A 11 Mm.Her, 103 Iauhvlh Ht 
San Antonio, Tern*. 

1*B(K.khh tnx Separating Uydium'vrbowr 
from On Bfarino Furr iv —lly imun* of 
water strum and ugltatlun in n clo»*d eon 
tnlner and cnrnlttted open con tn I nr r*. Put 
ent 1BO4706 0 J Rockwell 138 So Stef 

ford A\« Huntington Park, Calif 

MAcniNr for Hu uhino TlANni^ to 
Baskets —Fur containing grupCH i tc-, pro 
vldlng mean* for m^ciiring the bundle torrid 
nal* adjuieiit the rim utul clinching tin m 
in posltioti Piitnit 1505808. C L Kickm 
brode. Ripley, N Y 

Appar.vtih for Drying Eggs—W hin hr 
the reoultnnt product will he mure soluble 
than Is nmiul, particularly such products 
n* albumen nnd whuln rggs. Patent 1595, 
778. if 8 Tlnrksnn c/n llenuiagHon Bros, 
106 Hudson SL, New York, N Y 

Apparatuh ron Pfeting Articles—S uch 
, as vegetables and fruits, by a direct nppli 
ration of heut, without dnmaging the bodies 
of tho art tele*. Patml 1595064 J Q 
Leavitt, P O Box 364, Ogden, Htuh 

Pihton Ring —In which mean* of eonntb- 
tioa between sections Ih provided to lock thi 
same together for mdlal expansion or con¬ 
traction Patent 1595800 O II Taylor, 
Biloxi, Miss 

Gate.— liming roechanlun adapted to be 
operated without the driver of a vehicle 
having to dismount or stop the vehicle as It 
pnraea through Patent 1595524 M H 
Poole, 515 7th Ave , So , Great Falls Mont. 

Lubricant Pup—W ith spring preraed 
plunger, automatically regulating the flow 
of lubricant, wlRreby th« volume will be 
practically constant. Patent 15051R7 H 
EL Hoover, Route 8, Wabash, Ind 

Goeeb.—F or apples, tomatoes and other 
fruits or vegetables, the apparatus will not 
only cut a circular opening but will sever 
the core Patent 15011908, J Q Leavitt, 
P. O Box 364, Ogdon, TJtah. 

Type Bab Mechanism —Which will pro¬ 
vide for power where needod, and speed of 
movement where speed and not power is must 
desired Patent 1505847 A N Woodruff, 
Box 1007, Washington, D. G 

Clutch —Especially adapted for uhc In 
well drilling, providing an internally ex 
paudlng clutch capable of adjustment to 
compensate for wear Patent 1504105 J 
W Miller, 311 No Raymond Ave, Pisa 
den a, Cslif 


__Pertainin g to V ehicles 

Vaeiahtjc-Seeeo-Transmisrion Mechan¬ 
ism —Which can be adjusted while the drive 
member Is rotating to render the mechanism 
Ineffective, or to give varied speeds. Patent 
1504753. E. B Rayner, Box 361, Piqua, 

Ohio. 

Attachable Blade,—A dapted to bo ap¬ 
plied tu cliff* rent lyi*N «f non-skid chain 
devices, such an are used fur automobile tire*. 
Patent J 584050, A O Itartong, c/o G 
Bi-eurr, Mulpu 671, Buenos Aires, Argen¬ 
tina, 8 A 

Dfvict for Mountino Dike VnutJEE 
Whkkl* - By which the wbetl mny b« slid 
easily to bring tin stud opening* in the disk 
In registration with the studs tarried by tho 
hub Putent 1505030 L I Sleven, 1461 
45th St Brooklyn, N Y 

Hfaht igiit >t»r Motor Vkiiicifn—'I n 
which t*'rt sounds of light und two reflectors 
are employed lu each unit inch 9»cu*t*d 
upon diff< n nt porlimi* of iho road olieod 
Pntent 1 r i65in TL B Stiort, Box 235 
Sapulpu Oklu, 

ArTOMoaiiK TlEAnuonT Control.—A(S 
tnatil by the movement of the altering 
wheel, throwing the light upon the road lu 
tha direction of turning Patent 1595870 
iH. Bchjots, C Btauguord aud F Bchlueter, 
16781 Vine wood Arc., Detroit, Mich. 


Olamt. —For exerting prmauro on tire* 
during v ulctinixing, tliu maximum of pres- 
nm bijng ixirtofi nt u plurality of point* 
bv a hiuglp nitim* Patrnt 1505014 E- 
NwtUr J45 \\ 55th Ht. N.w York, N 1 

Tavum Holwr am* Hoi ii.tr WTilrh 
will iraiiHuiit |M>vur from th« t iigim of the 
truetor (ft mu ind of tl« miller for raising 
or lomring tin kiiihi PntMit 151*5002 W 
Mujtr 2 fl* I' 5(h Hi , Itrrmklyu, N Y 

l niv v hhat \\mvm I>b*\> — l'urtleiiluriy 
iim iippliMl to tin from whirls la lug dust 
prrHtf, nif.M'fl eninpiii t hih! having little 
infliniiro on th< m(ii mij, PntMit 1504103. 
M (J Mi VinIj, Box JOI, Friiltiilla Station, 
Oaklund, Tullf 

AuruMontu I^kk—P or use in connec¬ 
tion with tin n! i 1 ! ritij. npimrntus by uienns 
of a iurnuitatlnn lmk tlunby avoiding keys. 
Patent 1504001 J (Miffonl, 16.10 02nd Ave^ 
Oakland, Culif 

Dimmer Tub VurnMonirt Hfadligiits — 
Immodinti ly uMwieiiiteil w ith th* reflector, 
bnnklug the light ruyH at their source rather 
than whih p iNKtng through the leu* Pat 
unt 1 r 4H07 p > L J Hmythe uud A. Kerr, 
Fairbanks, Alaska 

HmauNii \\ nm Tjirotti v and Hpaek 
f’-oNTKiiL—\\ hich may be op» rated by the 
driver'* hand* without in any way shifting 
tho ]maltioii of the bund* on thn wheel. 
Puti nt J50.W70. It Learmoiit, Box 9, 
Boorowa, Niw Hotitii Wales Australia. 

Moron A mm a Wheel.—M ora particu¬ 
larly of the disk tyi»e, for facilitating the 
holding reniovnl, and replacement of para 
marie tires, and preventing rotary movement 
of tin disk Patent 1506097 L W G Grlevea, 
c/o Grieve* Rapid Demountable fioek Wheel 
Co, 01 Queen Ht., Auckland, New Zealand. 

Yfntilatinii Device for Vehicles.—Tr 
which mmiiH 1* provided for conveying fresh 
air Into clow‘d vehicles and forcing the foul 
air out, without causing a draft Patent 
1506064 A Mortimer c/o Michael Clancy, 
8258 8 Green Ht, Chicago. I1L 

Device for The in Adjusting Foot 
Brakes —Which holds thn foot podal of an 
automobile in prujicr position while tighten¬ 
ing the nuts on the spring* of the brakea. 
Patent 1506834 P Herbert and J M. 
Withes, Box 140, Rumfonl, Me. 

Pump—F or furring air Into an automo¬ 
bile tire, and having novel means for sup¬ 
plying lubricant to the moving parts of tb« 
pump. Patent 1006306. R D II ugh fa, c/m 
Red Giant Tool Corp., Lynchburg, Va. 

Antiskid Device.— In the form of an 
attachment for vehicle wheels, especially au¬ 
tomobiles, for use when the pavement la Ira 
coated Patent 1506706. K R. Blum, 2845 
Broadway, New York, N Y 

Vehicle Running Board.—B y mean* of 
which dirt and the like may be scraped from 
the shoes before entering ths ear Patent 
1507638. C Lu Vincent, 79 Carmel Bt, New 
Haven, Conn. 

Antiskid Ciiain —Which ran be readily 
adjusted to any ordinary tire, and provide* 
mean* for taking up slock after the device 
Is positioned Patent 1507596. C A. Hart- 
firi, 2098 Ijexington Ave, New York, N Y 

Traveling Advertising Device.—I n tbs 
form of a vehicle., which affords facilities 
for supporting a plurality of rotary diaplay 
units operating at spaced Intervals. Patent 
1597262. J H Bloodgood, 8210 No A St, 
Tampa, Fla 

Automobh k Direction Hignal,—A sim¬ 
ple unit which ran he readily attached to or 
removed from, an automobile, and operated 
from an endoned cur Patent 1597624 B, 
Schawl, 8414 89th Sr, Wuodhaven, L. I, 
N Y 

Trapdoor for Automohilp Floors — 
WhWi m*y he npplhil to any part of tho 
floor, readily opened and automatically 
cloned, or adjusts! to remtifii open Pntent 
1507560 G W BarrlnRfir, Lawrence, N Y, 


_ Desi gn a_ 

Dkhii.n koh A IVUi’h (^RADir—Patent 
70760 — I! Ilulkhack, Ihtvlmm, Mich 
Design rtiR an Autojiohiijc Sign at, 
CAfliNU.—Puti »t 76770 J Martin, 440 
Lewis A \* , Brooklyn, N Y 

1>KH1GN FOR a Box — I'ntHiit 70774 P A 
PurehaH, Mrilraw, N A 

I*EMGN FOR A W’OVT N PAHRlO OR SlMlI AR 
ARTic mm'-P utent 70782 L Bluhni, c/o 
Phoenix Mfg Co. 40 Thulnos Bt, Now 
York V > 

Design fob a Box —Potent 70807. F. A, 
Pnrchas, McGrow, N. Y. 
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The Story of Steel 

By J. Bernard Walker 

Editor Emeritus, Scientific American 

If one were aflkerf to name flio m<mt important jiiduntry in tlie United States, 
he would be wife m naming (hat of Hint Jo put this thought in the words uf 
the author of (h« ihovc bunk If [fie wnltr on asked |n name the principal 
agent in the euoiinous growth in wealth of ihm rouiilr> during the ]tast two doc 
Riles, he would uniuaitdtmgfy mum llie vari iron di posits of the like Superior 
region and rlie constijuinl pin nomenal growth of our slit) industry ” Nature was 
extraordinarily generous wfu n site was pn paring llte it mtury of the United States 
aa a habildlmn and dt vi lopmeiit uf man Nowheri in the wide world n to he 
found nuth an aggn gallon of nth, naturul renourt es- forcats soil, riven, water 
power coni, anti oil to say nothing of mmiTals Of all these, perhaps the most 
amazing we li id almost said sensational i* tlk eiiormnUb dejMisiLs uf unusual 
rich iron ore aicruging 50 pi rtiill pure iron which extends for one hundred miles 
ur more north of and parallel with the north sliort, uf Idike isupi nor u The Story 
of Siixl," u an aitcmjit to ileal with the larger aspet is of the vast steel industry 
in curb a way tlut the nadir—win liter hr be lecbmcally liiHtruUml or not—will 
be pariirulur!> informed ujMin a subjrrt of unmnul jnirrt si Preparatory to 
writing ihis book, Mr Walker made an extended trip throughout the properties 
of ill* United Slain* Steel Corporation and lus slory m boset) upon nlrai lie saw 
tliroughnut tluH journey of m vcral wiiku duration trom tin* miiung of the ore 
in the Missabc flange where tlie fammit Hull Kust Mine uprn* its huge gap— 
an excavation many tunes larger than tin t ulebm Cut, Mr Walker folluwa the 
ore to the vast ore dock*, wlierc on a teat some 14,000 ton* have |n*en loaded into 
a ihip in 16!^ nunules, llirn accumpuiiying the ore on it* trip down tho Croat 
Lake* to the blast fumaci n at Lorain, Cary and elsewhere Separate chapters 
are given to the smelling of the ore in the blast furnace, the treatment of the 
molten iron in the Bessemer converter and in the open hearth furnace and the 
electric furnace, to turn it into steel in llin shape of the ingot llien follow a 
■cries of chapters on the manufacture of the steel into the prim ipal finished prod 
ucU of the steel industry The human side of the industry Is dealt with in chap- 
tin on safety and gciural welfare worL Although the htuily upon which tin* work 
U written was confined mainly to the activities of the United blates Steel Cor 
poration, die general prat Her In (til'll making i* so lunular throughout the in 
du*try that these cliapti r* may be taki n as truly representative of llie industry 
as a whole The style of the book is characteri/ed by llie t lurity of diction and 
touch of imagination which dinlingunUi tlir autlmr anil the immensity of the 
various plants and the trul) sensational size of tho machinery employed arc here 

vividly and entertainingly set forth \lhcn iL is Itorne in mind that llie steel 

imluilry is turning out finished products ut tho rate of over forty milbuu Ions per 
annum, it will Itt nulunl that u large forip and much knowledge and skill is 
needed in distributing llus huge tonnugc from the time it reaches the loading 
platforms at (lie finishing end of thr anils Tins jmj*>rfant work is ilcscnbed in 
a chapter entitled, 'Distributing the finished Prodiut** The lost two chapters 
on (he marketing of steel and the financing of the industry, written by Edmund 

Brown, Jr, add greatly to the value of tins work l’ublisltcd by Harper Brothers. 


$3 IS postpaid 


Science A life 
By FrtOerkk SodJy 
ThemW-ry Unlv of 


Prof Chemistry Unlv of Oxford 
As a Nobel I’rizeman fn ( hrimsiry, 
the author attempt* to allow how our 
knowledge and control of the inanimate 
world underlies all the potentialities of 
life A unique and profitable vu wpuinl 
Popular Id lure* drlivend at the IJm 
versity of Aberdeen 1'uhiinhol by t 
P Dutton Co 1415 poMpaid 

American Private Schools 

By Barter Sargent 

A moat complete handlMok giving 
extensive infoimulinn i Inssified in sc 
centble manner of 1.500 w hools includ 
mg a “Who's Who" in sruindary edu 
cation Published by Author 20 
postpaid 

Chemistry In the World’s Work 

By H B. Howe 

Editor Induct, A Knar Chemistry 
A loniributor in the Scientific Amiri 
can on this subject the author hrn ex 
tends the wider application in Id* facile 
and conclusive style- Those who rn 
joyed hi* uriicles should read this book 
Publish* d h> D Van Nuslrand St (* 
I3T5 postpaid 


Popular Guide to the Ileavens 
ByH & Ball 

Pruf Astronomy Unlv of Cambridge. 

UevlH'd by Rev T B. K. Phillip*. 

Bccy HAS 

Thia fourth edition is a complete re 
vution of this well known work and 
brings it in line with the aim* and 
methods of rreent research Published 
by D Van Nostraud & Co $7 70 post¬ 
paid. 

With Seaplane and Sledge In the 
Arctic 

By Ce er p e flu n g 

All who enjoy rinnri of adventure 
will find this tale uf the Oxford Uni 
venuly Arctic Expedition to North Fjut 
14intl, both lancinating and Wurth while 
ri ailing Published by George H Doran 
Co 16 20 postpaid 

The Steamer Book 
ByS. V MUM 

Much of the lnrr of the sea the 
nuutiral terras of ships and navigator*, 
together with well selnctrd verse nnd 
■dine* make* thin little volume partir 
ularly adapted as its title suggesis. 
Published by Dodd, Mead 4 Co JZ65 
postpaid 
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Distinction ' A min or a mote r may gun 
notoriety even popularity almost o\er night 
ind lose them just is quickly But distinc 
tion comes only with timt ind 1 long series 
of nc table achievements 


The distinction which Pickard cars enjoy is 
the rtsiilt of more thin a generation of leader 
ship in engineering ind in body design a 
quarter century of patronage by an illustn 
ous clientele 


these whe wish an indi\idual hstineticn T( 
them Pickird cfltrs the nnstcrj ltees c I tie 
f rem st 1 ( dy designers an 1 unlimitt 1 eh lee 
in c It r tambimticns ujhtlsnry u ] rlie 
refincnui rs c f equip ment 

Thusth se wha w a jld i H the fm ll U i h f 
luxury and perse mlity tc up reme mf rt 
lenity \ni distmetian can gratify their e III 
man ksin in i eustem built Pickird 


t s k r n r i i \ h ho ii \ 


Pride m Packard ownership is n itunl ind few 
would care to change the famous lines which 
proclaim their ears as Packards But there are 


PACKARD 
















Five big railroads arc 
ulrrady using thw new type 
of locomotive Developed 
jointly b> the American 
Locomotive Company, the 
Ingeraoll Rund Company, 
and the General Electric 
Company it ia a significant 
rumple of what cu ordi 
nated effort can produce 


On its initial trip from Schenectady to Chicago this 
Oil-Electric Locomotive, running light, traveled at a 
cost for fuel of less than 1 14 cents a mile—832 miles 
for $11.90. 


Half a pint of fuel oil will drive 
it a fifth of a mile. One operating 
official estimates that this loco¬ 
motive will save the Chicago & 
Northwestern Railway more 
than $10,000 a year. 


Important economies will be 
effected by the railroads through 
the use of these locomotives on 
branch lines, in switching, and 
in other services. Whatever helps 
the railroads helps the nation. 
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6,006,000 Cubic-foot Airship science and golf 

- Bv c. R Bafgw . The Cathode-ray Tube 





mvunc 


1926 


MNiYnt 




CHANE VALVES 



Carnegie Steel Co. chooses Crane cast steel 



\ ( rsne shower m it h \nl- 
iinie rrgiiliitur to meet ' an- 
■ I urns hi viatic pressure 


Historians, marking man’s progress by his 
use of metals, call tins “the age of steel ” 
The storv of its utilization, from the days 
of Hie Toledo sword-blade to our sky- 
scrajxTs and ships and nnght\ river spans, 
is a romantic epic of iul\ anciitg know ledge 
Todav , the high tribute to any material or 
prodiu t is to sa v t ha t it is as strong as steel 

Among the pioneers in this country to 
produce east steel \nl\os and fittings was 
the (Vane Co With characteristic thor¬ 
oughness, thcliest methods of manufacture 
have boon carefully evolved To enable 
the exact control of temperature which 
Crane deems essential, only electric fur¬ 
naces are used K\ ery step in the produc¬ 


tion process is paced by chemical analysis. 
The molds of verv refractory sand are 
baked, and the flasks are extra deep to 
allow generous risers, insuring tight, solid 
castings Finally, correct annealing and 
slow cooling relieve internal strains and 
give fine, even grain 

Hence, it is not surprising that for their 
power houses, the masters of steel choose 
valves and fittings of (Vane electric cast 
steel. In your own plant, its unfailing de¬ 
pendability may do no more than insure 
safety by the widest possible margin Or 
for your home, you may need simply a 
sink faucet or a radiator valve Always, 
if it is quality you want, specify Crane. 


Above a view in the Curia 
boiler house of the Carnegie 
Steel Co, Rankin. PennsyL 
vama, showing boiler leads 
and main steam header The 
velvet and fitting! an of 
extra heavy Crane electric 
cast steel B Floersheim Ic 
Co. Pittsburgh, were the 
piping contractors. 


CRANE 


PI PINO MATERIALS TO CONVEY AND CONTROL STEAM, LIQUID, GAS, AND OIL 

WRITE CRANE CO , GENERAL OPFICCSl S3« S MICHIGAN AVENUE, CHICAGO 

Branches and Sates Offices tn One Hundred and Fifty-five Cities 
National Exhibit Hoorns Chicago, Arts York, Atlantic Ci/t, San Francisco and Montreal 
Works Chicago, Bridgeport, Birmingham, Chattanooga, Trenton , Montreal add St Johns, $ju 
<.RA\t t \l*ORT CORPORATION NMH tORk $\\ FRANCISCO MEXICO CITY HAVANA 
CRANfc, UWITFD CRANV BULDlNc. 3W Bt \V h K HAI L SQUARE MONTREAL 
CR \NK-BF\NKTT I td, LON DON 
C* CRANL PARIS BRUSSELS 







344 acsfF-Marked Ball Bearings on 

Fourdrinier Save Over $9,000 a Year 



O VER four years ago a paper mill m Massachusetts installed a i^mch 
Fourdrinier, shown above, completely equipped with BCSIT marked 
Ball Bearings, except on press and dryer rolls — a total of 344 bearings Since 
the installation, this mill is "showing a saving of $1,17440 in lubrication, 
$1,07507 in maintenance, $1,13785 in wire cost, and $5,49071 in power, 
amounting to an annual saving of $9,978 04," states the mechanical engineer 

"These savings do not take into consideration the reduction of loss in 
productive time when putting on new wire," he continues "Furthermore, 
because the machine runs so much more smoothly and evenly with ball 
bearings, the paper manufactured is more even in quality and finish ** 

Certified Survey 1605 gives complete facts on this installation 

gfiCgffP INDUSTRIES, INCORPORATED 

165 Broadway, New York City 
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76 Internationals 
in the 

Union Ice Company Fleet 

Mpw4i|bi tctarr 
from tka Union In Cmmpumyt 
"Our company ha* tn awmkm arnn- 
«T ti* International Truck*, Two u our 
Kano plane an now £nkkta| thtfr agvenih 
Tfu of wrvica Wa ban a flat of Inter 
national* operating In our San Fnndacu 
oahvary where due to htUa and cobble 


the 


___ _ requiran 

vehicle* In haavy duty aawka are 1 


jlramama on motor 


* Wa are wenaartoAed with the perform- 
am of thne truck* and an plaaacd 
to acknowledge the aetUfociory aarvice 
which the Harvester Company la rendas* 
tag from hi various bcanchra. 

(Signed) 

UNION ICE COMPANY 
M H. Robbina, President and Oan Mgr 


Ice Delivery 
in Sunny California 


U P THE steep hills of San Francisco 
with heavy loads of ice! Hammering 
over the rough cobbled streets that try die 
fibre of men and trucks! 

Seventy-six International Trucks serve 
the Union Ice Company whose plants and 
trucks are scattered all over California and 
Nevada. After seven years of the most stren¬ 
uous service from its heavy-duty Inter¬ 
nationals the Union Ice Company is 
adding more and mote Internationals to its 
fleet. That tells volumes* 

Here is added evidence of nigged power* 
and plenty of it* And here is proo f of the 


606 So. Michigan Avh. 



ciimbfng ability of International Trucks* 
Thousands of other owners use that ability 
on hills. Others use it to haul rock and earth 
out of excavations. Others to puli loads 
through hub-deep mud of oil fields or to 
bring timber out of the forest. 

Many are the stories told* by owners and 
drivers* of the climbing ability of their Inter* 
nationaU.Yet power alone does not account 
for the success of International Trucks* 
Power is backed by all the ocher qualities 
that the Harvester organisation has learned 
to put into trucks through more than 22 
years of truck building. 


Tkml mm m i m M NH w J w tW f p wi * f Drfliwry. y >» f Trwckjgf ml lK'Milm Tndh« 

twnfaif frmm l%<mm —wdt—. M gfr O mS«i frraU ng0nmmi+mmd A* McCmticfc-PgaH ug InSMUrig HV a rt i r , 
SnwJ kyth* *—Urgam C a mfi w u twmti trmk a ar afe a T ga wl wri — 111 fcrowdMa huh# Vwtmd 9mm amd IT 
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Scientific America 

THE MAGAZINE OF TODAY AND TOMORROW 


NEW YORK, DECEMBER 1926 
CHEMISTRY 

B elieving that there is no field 

in industrial effort today more 
fraught with possibilities than chemis¬ 
try—more particularly industrial chem¬ 
istry—it is with much satisfaction we 
announce that beginning with our Jan¬ 
uary issue, D H Kill Lifer, Secretary 
of the American Chemical Society, who 
is intimately in contact with all that 
transpires in this field, becomes a reg¬ 
ular contributor to the Scientific Amer¬ 
ican He will have a department in 
which will be noted each month the 
latest announcements and facts of in¬ 
terest upon which authoritative com¬ 
ments will be made. 

THEORIES 

W E receive about a dozen theories a 
day from people all over the world 
Theories of this, theories of that, theo¬ 
ries of everything from a suh-elcctron 
to a hyper-super-uni verm* They arrive, 
generally, m the form of an elaborately 
prepared manuscript on which someone 
has pul literally hundreds of hours of 
thought and preparation, most of which 
is wasted. 

Our readers do not see these theories 
for few if any of them come to us sup¬ 
ported by actual laboratory test The 
ancient Greeks attempted to reach truth 
by reasoning alone but they went far 
astray. Modern science says, “Ask Na¬ 
ture by making an experiment” This, 
few of these theorists seem to find 
necessary. 

When, however, a theory has run the 
gauntlet of the various scientific socie¬ 
ties which are made up of professional 
scientific men, and has at least received 
considerable notice—even if not accept¬ 
ance —then we often publish a rfeumt 
of it, accompanied by a frank statement 
concerning its present status. 

BAIT 

W HAT bait would you use to catch 
a mountain lion? 

Catnip! 

The Biological Survey is using it. 
According to Dr. A K. Fisher of the 
Economic Investigation Division of the 
Survey, catnip has a peculiar lure for 
all members of the cat tribe, except the 
cheetah of India. One drop of oil is 
diluted with 20 drops of petroleum, the 
dilution, as in the case of attar of roses 
and other perfumes, increasing the 
odor. A drag firm in New York has 
been urged to produce catnip oil not 
only for the Survey but for private in¬ 
dividuals who desire to trap wild ani¬ 
mals. 

It only goes to show that domestic 

felines are no more distant from their 

wild ooustns than we civilised humans 

are from ours. 


Edited by Orson D. Munn 




In This Issue 

Gertna That Carry Lamp* 

Fireflies, glow worms, luminous fishes and other animals pro¬ 
duce their own lights Even some bdUenu do it and they do 
it more efficiently than man does it with his rleclrn lumps 
New research has thrown more light on thra tiny lonh 
bearers. The story is told on page Ilk 

Planning StlU Larger Airahipa 

Government technical bureaus nave designed two giant air¬ 
ships for the Navy, lwu.e as large as the Lo% Angeles, and 
wiln a radically new design—short* fat and “buxom” They 
will be filled with helium, armed to the leuh and much 
stronger than the ill fated Shenandoah On page 118 a gov¬ 
ernment authority explains the new plans of our Navy 

Not a “Death Ray» 

A remarkable new cathode-ray tuSPvhirh kills 'mall animals 
has just been announced in the pres*- Already many errone¬ 
ous and even ridiculous statements havcrdieen made about it 
On page 420 you will find a thoroughly accurate, authentic 
account of this marvel, with the sensational nonsense left out 

Golf ConiroEeny/ 

When golf fans fall into an argument the rest of us stand 
back and watch the fun as the fur Airs. That is what has 
happened in the columns of the Scientific American In our 
August issue Professor H H Sheldon said one thing—now a 
golf ballislician says another Turn to page 426. 

MORE THAN 200 PICTURES 

Complete table of contents will be found on page 476 . 


For Next Month 

Drains 

Nobody knows yet how we think; there arc only throne* But 
we are rapidly learning more and more about the develop¬ 
ment of that marvelous organ called the brain Next month 
Professor G. Elliot Smith of the University of London, famous 
anatomist and authority on human evolution, will contribute 
an article, revealing new knowledge concerning the hrain. 

What Tirea a Tire? 

Largely heat—the heat generated when the tire bends at each 
turn of the wheel This heat gradually oven ure* the tin and 
it becomes decrepit. New ways are being sought—and found 
—to overcome this Next month D. H Killifer, well known 
chemist, will explain them. 

Telepathy, Mind-Reading: Fake? 

Sometimes, at least, it is When demonstrated on the stage 
it is quite certain to be faked. How the professional mind 
readers dial circulate among the audience and read their minds 
actually signal to their confederates on the stage forms the 
nucleus of a brilliant account by Dr. Walter Franklin Prince, 
Research Officer of the Boston Society for Psychic Research. 

Other articles on Fossils in Illinois, Inventors Who Have 
Made Good Commercially, Children of the Sun, How the 
Bullet Identifies the Criminal; Wheels Made from Steel 
I-beams; Unit Automobile Bodifes, The Rising Tide of In¬ 
sects, Astronomy; Radio 


MORE THAN 200 PICTURES 
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Do you Klee facts? Not half truths, not 
bat the statements by the 
what the world’s thtnken 
if There b one way to get 
|4 far a year's subscription to 
Hie VW if K ‘ 


EIGHTY-SECOND YEAR 

h\ OLUTION 
TY7E told you to* 

** Wc pndicied that the Tennessee 
evolution Inal would boom rvolution 
among the masses It hu' Read this, 
from the New ^ork Times “Frank 
Cummings went to jail again yesterday 
for stenling a bonk It wus Dai win's 
*0ngm ol Sjm (ios 1 Hr told the magib 
trate his mteresi in evolution dated 
from the ‘Monkey Trial* in Tennessee” 
Until that fdinmi« event warmed up 
the cooling evolution Lonlroverxy it is 
safe to mv (hat Cummings did not 
know what evolution meant And now 
he ib in jail for his seal contenting it* 
We hope lie will there lie given the full 
opportunity to read “The Origin of Spe 
cio ” To U frank, we have read more 
lively works on evolution Perhaps, 
though, if we were sent to jail 1 

WARNING 

r |M10SE humun blood-suckers, the 
promoters of worthless stock-job¬ 
bing c orporatioup, arr now said to be 
getting ready to capitalize the unusually 
great volume of recent newspaper talk 
concerning American rubber growing 
potentialities. Guayale, a Mexican 
shrub, is to be the bait, thinks the 
India Rubber World 
Guayale will furnish rubber, al¬ 
though too much by far has been said 
in its favor What the small investor 
may omit to my is that a corporation, 
organized ostensibly to exploit rubber, 
may possibly regard this as the last 
thing it intend' to do To sell stock 
there must of course be a plausible 
pretext And now that the people have 
been hearing a good deal about rubber, 
that commodity furnishes a glorious 
pretext for the crooked stock jobber 

LOCOMOTIVES 

T HE newest locomotive of the New 
York Central Railroad, Number 
1200, during a recent test, pulled a 
train of 108 freight cars at a speed of 
32 miles per hour without the least in¬ 
dication of strain Although this new 
leviathan of the rails is of the electnc 
type, she calls to mind one of the 
former crack rngines of the same road. 
Number 999 Over 30 years ago, this 
engine set what is believed to be still 
a world*' s|ieed record by traveling at 
a rate of 112? miles per hour Num 
ber 999 is now retired and on exhiln 
tion, but about five year' ago, she had 
been superseded in pavenger work and 
had been reduced to the lowly occupa¬ 
tion of hauling milk train' ovrr the 
same rails that she onre ruled Thu 
prompts the thought—what manner of 
Engine will surpass the power of Num¬ 
ber 1200, and what will be her final 
occupation in railroad service? 
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New heavy-duty efficiency! 

Speedy vibration and heavy loads are factors which must 
be reckoned with In installing bearings on many types of 
machines, including rotary fans and blowers, rotary pumps, 
wood pulp chippera, band and circular saws, flour mill 
machines, and countless others. 

Jones-Willamette Ball and Socket Bearings are self aligning 
and will stand up perfectly under the most severe operat¬ 
ing conditions. Vacuum circulation of oil within the baring 
Itself^ an exclusive Jones-WUlamette feature, cutstoamm* 
imum power losses due to friction. Surprising oil economies 
result, since the lubricant cannot leak out or these bearings* 

And such proof of bearing inefficiency as overhearing cut* 
ting and excessive wear are unknown where Joncs-WU* 
lametta Bearings are installed. 


Willamette Iron & Steel Works, Portland, Oregon 

Moufaod BdlSm SttFnMbM L C 9mkh Baildtog S—ith 

(Jones) o 

Willamette 

VACUUM CIRCULATION 

Bearings 


Machinery aumketatrs In verloas fields are utn| dues 

circu l a ti o n bearing If yoo plan the pu rchase of newe qn l pm a fi _ 

• Jonas* Wlllamatta equipped.'Wecan eopply ym dim* with iepleee» 
m a nt b e arin g s in standard end apadal typee to fit paachtnerr now la 
A few such tnf Hallons In your plant will tall tbdr < 
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Thomas Alva Edison, One of the Fli st Radio Experimenters 

In the year 1875, Edison conducted a serin of experiments with a form of electricity that had 
not been known before that time bo new and so unusual were his results that the now great in 
ventor gave the name of ‘ethenc force” to the discovery Little did he think at the lime that he 
was hovering on the bnnk of a system that within the span of his hfriime was to nuke possible 
communication around the world without the use of connecting wires It is to be regretted that 
Edison did not further his experiments, for if he had done to the de\elopment of radio comraum 
cation might have been speeded up by many years. Later in his career the wizard of electricity as 
he has come to be known, discovered that an incandescent electric light bulb was doing more th in 
giving out light He found that the filament waa producing a quantity of electrons and that the tl i 
tron stream would carry a current of electricity Hut hire again he stopi ed |ust short of a n istcr 
achievement and left the development of the radio vacuum tube whose functioning depend d on the 
electron stream that he had discovered, to later investigators It must 1 remembered however th it 
ui radio as m many other fields, Edison I is bliztd the wiv 
















Looking Straight Down on the Grater of Mont Pelee 


Vlhat Joes Mi IVlee look like now } 1 one 11 prompted to ask when the 
tcinhlr outbuiM I that volcano w spoken of It was on May 8, 1902 
that this \ohumi situated on the West Indian Island of Martinique, burst 
into a great eruption which utterly overwhelmed the city of St Pierre, 
killin n 10 000 and sparing but a single soul, a man who had taken refuge 
from the herv blinl in a imiMonrv structure Today we may fly o*er the 


gnm rrater in an airplane, observing its nearly quiescent cauldron* In 
the illustration, taken from a height of 4,000 feet above the summit, or 
8 000 feet above the 1e\el of the sea, a cooled and hardened stream of 
lava may be seen . At numerous places small aieas still show slight 
activity in the form of Meam and gaae% while the crater’s nm shows dis¬ 
tinctly, broken in only one part of its circumference 
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The Multiple Eyes of Insects 

Insects Have Many Eye-lenses. Do They See a Separate Image with Each Lens, or a 
Single Image as Does the Human Being? Recent Experiments Show that 
Certain Established Beliefs About Insect Vision Are Wrong 

By H Lltringham, M A D Sc 



exactly how an insect sees 

Our own eyes produce on the retina or nervous 
layer at the back of the eye an inverted image of 
the whole field of view ju*t as doe* a camera lens 
on the film or focusing screen at the back of the 
camera Through interpretation based on expen 
ence we are not conscious that we see everything 
upside down 

In the eye of an insect each lens undoubtedly 
produces an inverted image and early experimenters 
having seen these images by looking at the back of 
the layer of lenses with a microscope not only con 
eluded that the insect must see a multiplicity of in 
verted images, but they photographed these images 
and published the result as a reproduction of the 
kind of view an insect obtains 

It was of course necessary to suppose that the 
nervous mechanism combined all these images into 
one In spite of excellent anatomical research by 
Grenadier and others, the first really reliable in 
formation concerning the action of insects* eyes was 
given by Exner, who worked out both practically 
and mathematically the true action of the facets of 
these compound eyes 

Two Kinds of Insect Eyes 

Figure 1 shows a section of the eye and part of 
the brain of a small 1 tortoise shell** butterfly At 
A is the external or corneal layer, consisting of a 
great number of lenses about 5 000 to 6 000 m each 
eye Lying beneath each of these lenses is a second 
ary lens called the cone The cones (C) are era 
bedded in a moss of pigment which serves to prevent 
the light rays which enter one cone from lnterfir 
ing with those entering adjacent cones Path rone 
tapers off into a delicate transparent rod (called 
the rhabdom) which passes inwards towards the 
brain and ends near the membrane E The area 
occupied by these rods is marked D At B there 
is a thin layer of transparent material separating 
the lenses from the cones Packed round each trans 
parent rod are eight slender nerves which can best 
be seen id a transverse section These nerves pass 
In bundles (F) to the brain in which are found the 
two opUo ganglia, G and II 


butterflies and probably bees * isps et cell ra 
rhese cones are harder and of a material resem 
bling that in the lenses They are called eucones 
Now it can be shown that while the pstudm men 
have little optu al effwt except the mere erntrn 
tration of light the eucones have a remarkable 



CRObh SH HON OF nUTTFRFLY S FYF AND BRAIN 
Fima 1 The cun rd %ternal layer of tl >r fit g% 
or >t id the k hoi top and right Wi* of the p rturr The 
brai i lie* b to n the renter Betu e the tu l the 
several parts upturned in the t r* at the left A l itterflys 
eye u quite different from that of an ordi try fly 

property Their refractive index vanes from the 
center to the periphery, and {Amr has shewn that 
they receive the inver ed image from the lens and 
not only run vert it but pass the resulting erect 
image down the transparent rid iti the form of 
parallel instead of divergent rays 

Figure 2 is a diagram of a single element of a 
butterfly’s eve L is the lens T the layer of trans 
parent material C the cone R the transparent rod 
and N the nerves There is also an arrangement 
of air tubes by which each nerve has its own air 
supply but these are omitted from the drawing 


light whnh fall nearly perp# ndicularly on the lens 
can penetrate to the nervous system In other words 
ea h len* rt rds only its own minute portnn of 
the whole field of \iew and of that it forms a very 
small inverted image A* an image it is of no 
value because the cone not having the resolving 
power of a lens merely ncords the result as a 
minute spot of light pale or dark, according to the 
average value of the light received by the lens If 
one element or fveet thus merely registers a dot of 
light the whole senes of elements will merely record 
a great number of light spots of varying intensity 
II >w thin can the insect see 9 

riles See “Half-tone” Images 

The reply is that provide 1 the elements or facets 
an suflkiinlly numerous theie is no reason why it 
should not see very well although only for a short 
distance A picture m idi up of light and dark dots 
is bo familiar an jbjut that we cannot look at an 
rrdinary illustrated newspaper without seeing on 
example figure J shows two portraits which were 
produced in this way It will be seen that one is 
rathtr coarse bung produced by a comparatively 
small number of dots while the other is much 
finer in beth shading and definition although it is 
also produ od by minute dots The onlv difference 
is that in the finer portrait the dots are much more 
numerous 

There can be little doubt thit insects such as flies 
and dragon flies which hsvi jscudocone eyes receive 
just this soit of image or the nervous layer at the 
back of tlu eye and cf c nr*r the image so formed 
is erect and not inverted The evident keen sight 
of a largi di ig n fly is dm 1 1 the great multiplicity 
of the faicts in its eye Some dragon flies eyes are 
said to have over 20 000 lenses Ihct* and other 
insects cannot however sec distinctly at my ^leu 
distant r It <an lie t»h wn that the number of facets 
engaged in viewing a given objert vanes nversely 
as the s juan of the distance hlwicit il it bjut 
and the eye Hus means that supposing 100 facets 
are engaged in forming the imag< of a trim ob 
ject one inch away at two iwhes or Iv a quarter of 
that number or 25 wculd be av ulabl while at 
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llirer inches only about 11 facets would be used 
Thf d>t ima^i film fort If omes rapidly coarser 
and ku well difintd 

Now let us conM Irr the tucone eye* Here tht 
cone has a ddimlt optical effnt and, an has already 
lten stated it n t re la the image formed by the 
lens so thit al lh« point or inner end of the cone 
there is a minute bit rrett image of thit part of 
tht field of view included in the angle of the 
lens Obviously a large number of such small erect 
imagrs will make up a tompltle erect image of the 
whole field just as a set of toy Lin ks will when 
arranged m the proper order rej roduce tht whole 
onginul picture from which they were rut Exncr 
succeeded in demonstrating this fait ly means of 
his discovery that in the eye cf the glow worm the 
cones are so firmly atta hed to the lenses that the 
ntnous and pigmentary substances can he cleared 
away from the hack of the eye and tbe purely 
optical apparatus examined in an intact condition 

Are Insects Color Blind? 

By mounting such a prepared eye on a minute 
drop of dilute glycerine having a similar refractive 
index to that of beetle blood and focusing at the 
plane of the nerves, while some object was placed 
in front of the outer surface of thr eye he was aL le 
to see the image and al*o to photograph it The 
present writer has repealed some of bxner s expert 
merits, and Figure 4 is a micro photograph of a 
portrait, taken through a glow worm s eye in the 
manner dew rihed The actual area of the image u 
only about 15 of a square millimeter so that in 
enlargement, much of the definition is lost In the 
actual eye the view of any external object is remark 
ably clear 

The eye of a butterfly can be shown to act in 
much the same way although owing to the delicacy 
of ihe cones, it cannot l>e prepared so as to furnish 
a suitable image for photography 

There ha* been much disc union in the past as to 
whether insects can distinguish colors although the 
question put in such a way i* too \agut to admit 
of a concise reply No doubt many insects would 
have no use for tiu power of color vision but 
butterflies associated as they are with thur own 
color* and those of flowers would scarcely be ex 
pectcd to be color blind At least one expenmeler 
has however asserted with on alleged weight of 
evidence that all insects ini luding butterflies are 
colorblind bpau will not permit of a description 



SINGLE ELEMENT OF A BUTTERFLY S EYE 

Flu si 2 H ghly rtagmfird this is a single oie of the 
lemr t hou.n in figure I from A to k I u the Uny 
lens T Me transparent layer C the cine R the tran i 
parent rod and N Me nmu At Me right of tfu i droning 
are shown cross sectio i of each of these parts 

of the somewhat lengthy experiments earned out 
by the writer in the endeavor to throw some light 
on this subject However a brief summary may be 
given 

Inability to see red is one of the commonest 
forms of colorblindness A pure red transparent 
dye was therefore painted over the eyes of some 
tortoise shell butterflies Had the insects been blind 
to red they would thus have been altogether blind 


since none but red rajs could reach the nervous 
layers of tbe eyes They did not prove to be Mud 
when so treated, since they flew to the light, end 
when liberated could fly in a purposeful manner 
and alight with precision 

In a further experiment, a large bed of asters 
was chosen as a test, and it was found that the 
purple asters were the most conspicuous to the 
human eye on account of their color The butter 
flies also selected (he purple asters m tbe majority 
of cases Photographs were then taken of the 
flowers, using a succession of screens which out out 
portions of the spectrum, so that the plates were 
rendered blind to red, blue, green, yellow and so on 
In every case the photograph showed tbe purple 
asters to be less conspicuous than when all the rays 
of light were u use 

Butterflies Can Distinguish Colon 

Paper models of a small ‘fnbllaiy’ 9 butterfly 
were set up where the insects themselves were com¬ 
mon Dead and dried insects of the same species 
were also used, and some of both the paper and 
the real models were dyed all bnda of unnatural 
colors Not only did the live insects pause over the 
naturally colored models only , but in more than 
one case, a butterfly stooped to and examined a 
single broken wing of one of the dried specimens 
which had been thrown on the ground, although 
there must have been many small objects lying 
about which were of the same lumwoaity but not 
of the right color In one cate a butterfly did 
examine another object on the ground, and this 
proved to be a golden bronse hud scale of exactly 
the same color as the insect itself In only one 
case was an unnaturally colored model noticed at 
all This was late in the day when the butterflies 
were feeding on the blue bugle” flowers, and the 
model examined was a blue one, showing that the 
maett had momentarily mistaken it for one of the 
flowers 

These and other experiments, together with a full 
account of the anatomy of insect eyes will be found 
m the authors paper on Butterfly Vuion” in the 
Transactions of the Entomological Society of Lon 
don for 1919 


q The huge yet almost human machinery that aids 
m turning out all steel automobile bodies m 
practically one metallic unit will be described 
and illustrated in a forthcoming issue 



110* SOME INSETS SFF-A MOSAIC OF SPOTS 

Fi i ni 9 Half tot ill t ons tha giv an idea of hot an insert sets objects Both 
are to poel of rrunut l t* / i e 0 tots are mply larger then m the other Thr 
di e b t re th d r p r l thr ! u r t nut of fine deta l uhich the insect can 
d sc y To grasp the ker d of r in/ g pour r nsalt a ty college physics text booh 
It governs ulnnate sea tele coje rye and microscope 



TAKFN THROUGH THE EYF OF A CLOW WORM 
Fictai 4 Thu micro photograph is greatly enlarged which accounts for Us blurred autism 
It u therefore not the exact way an insect sees The original from which U was enlarged 
photographically was actually smaller than this period Some insects get a vary poor Ufa 
of objects farther away than about one foot A spider however cun see you cMsrfy The 
same u true of the bee who can see flowers from afar 
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The Month in Medical Science 

A Review and Commentary on Progress in the Medical and Surgical Field 

By Morris Fuhbetn, M.D. 

Editor of the “Journal American Medical Association and of “Hygeia,** the Health Magaune 


Venti lation and the Common Cold 

rT71 "^ UPERSTIT10US belief* aa to the causa- 

S tion of disease occur with greater fre¬ 
quency in relation to the common oold 
than to almoat any other type of dls- 
ILL ease. One hear* much discuaaion of 
draft*, of moisture, or over-exercise, of wrong diet. 
Aa a corollary everyone has a favorite remedy 
which he believe* i* of value Almoat all observers, 
including many physician*, overlook the fact that 
the disease is apparently self-limited and in the 
large majority of instances tends to get well with¬ 
out any medical treatment, except rest and proper 
control of the bowels. There are tunes when the 
dirate seems to spread more rapidly than at others, 
when more persona are affected, and when 
some persons are affected more seriously. 
Furthermore, there are persons who rarely 
have colds, whereas others seem to succumb 
eight or ten times a year. 

Extensive investigations have been made in 
poany of the universities of the country to find 
out whether or not some of the common fac¬ 
tors usually referred to are actively concerned 
in the causation of cold*. Dr D. J Smiley 
of Cornell University studied such factors as 
over-exercise, cold baths, toss of sleep, drafts, 
kind of underwear worn, kind of shoes worn 
in wet weather, perspiration after exercise, 
constipation, mouth breathing, removal of the 
tonsils and adenoids, and heredity. He was 
compelled to conclude that not one of these 
factors could be considered the actual major 
factor in the causation of disease. 

Now Dr, William H. Barrow of the Stan¬ 
ford University supports similar investigations 
with particular reference to the matter of cli¬ 
mate. He found that the extremes of climatic 
condition* experienced m Massachusetts and 
New York State as compared with the more 
temperate climate of California is not a factor 
of major importance in catching cold. The 
various systems of heat used, such aa coal or 
wood stoves, steam heat, hot air, gas heat, oil Tkt 
stoves, or no heat at all, did not seem to in¬ 
fluence in any way the numbers of colds. He 
also found that it made little difference whether the 


inhaled a screw which it had in its mouth, and 
which blocked one of the mam passages into ihc 
lungs for a period of one year and nine months 
before the mother undertook to secure medical con¬ 
sultation As a result of the presence of the screw 
in the main passage to the lung, the tissue became 
inflamed, the heart became displaced, and yd when 
removal was accomplished the tissues returned to 
normal. Of course, the passage was not completely 
blocked, or there would have been a serious destruc¬ 
tion of the lung tissue. 

In other instances, tacks, staples, nails, collar 
buttons, shawel pins, beauty pins pencil caps and 
pieces of bone have been inhaled and kept m the 
lungs for a considerable time In the most severe 



PIN LODGED IN CHILD’S LUNG 
pin woe tuvilowfd when the child mu three years old. It 
located 18 yean later , by mean* of X rayi 

case, a child inhaled some coffee beans which were 


has not been definitely determined On the other 
hand, it may reasonably be predicted that it will 
have a real value in any condition m which the 
secretion of the parathyroid gland* is deficient 
Sometimes, following un opt ration, the patient 
develops tetanic movements or convulsions which 
seem to be definitely associated with a lack of 
parathyroid secretion In a few cases, the giving 
of the new parathyroid hormone seems to have had 
a specific effect leading to recovery There are also 
spasmodic conditions of infant y which teem to he 
associated with a similar deficiency, and specialists 
in diseases of children are already reporting cases 
in which the giving of the npw preparation seems to 
yield excellent results 

Through experiments made in laboratories 
of physiology, it has been shown that the 
parathyroid glands are definitely associated 
with the manner in which the body uses cal 
cium and phosphorus. When the parathyroid 
glands are removed, there is usually a low¬ 
ered amount of calcium in the blood and an 
increase m the amount of phosphorus When 
the new extract is given to dogs whose parathy¬ 
roid glands have been removed, the amount 
of calcium in the blood rises and the amount 
of phosphorus, if increased, decreases. There 
are, of course, several human diseases in which 
the amount of calcium in the blood is de¬ 
ficient Among these are postoperative tetany, 
spasmodic conditions of infancy, tropical 
sprue, and some forms of inflammation of the 
kidneys 

It is logical to believe that the new prepara¬ 
tion may have virtues in the treatment of these 
conditions Such n ports aa are already avail¬ 
able indicate that the parathyroid extract con¬ 
stitutes a valuable addition to the medical 
armamentarium 

Hearing Through the Skin 

Prof Robfrt H Gault of the department 
of psychology of Northwestern University 
ioos recently reported the results of experiments 
made under the auspices of the National Re- 
senrch Counril to determine the extent to 
which a fingertip might be made to do the work of 


students slept on a sleeping porch, a well ventilated 
bedroom, or a poorly ventilated bedroom. He 
found, finally, that persons who came to Cali¬ 
fornia from other climates had just about as many 
colds In California as when they were at home. 

The evidence would seem to point more and more 
to the belief that the cold is caused by some definite 
bacterial organism which grows best in the bodies 
of certain persons, who provide it with what might 
be called an optimal soil. This soil is obviously a 
matter of the ability of the person to resist disease 
through placing his body in the best possible phys¬ 
ical condition. 

Foreign Bodies hi the Longa 

Not infrequently babies, or even some adults, 
Inhale metallic substances, buttons, teeth, or similar 
objects into the lungs and, having no immediate 
seven symptoms, continue to carry these bodies 
about until changes occur in the tissues with serious 
results. Dr. W F. Manges of Philadelphia has re¬ 
cently analysed instances of this kind which have 
come to medical attention. In one Instance, a child 


kept in the lungs for 32 yearn In every instance 
m which a study was made, it was found that the 
presence of a foreign body in the lungs causes the 
formation of exudate or pus, with a thickening of 
the lung tissue and some bleeding Frequently the 
symptoms resemble those of tulierculnsu, and med 
ical attention is first called with that diagnosis in 
view When the foreign body is extracted from the 
lung, the patient usually recovers promptly 

The Parathyroid Hormone 

Among the most interesting glands in the human 
body are the parathyroid glands, lying behind the 
larger thyroid gland in the throat, the latter being 
closely associated with the disease known as goiter 
A few years ago, Dr J M Col lip, who as a physi¬ 
ologic chemist, aided Drs. Banting, Best and 
MacLeod in the isolation of Insulin, began a senes 
of investigations which have lrd finally to the prep 
■ration of a stable and Blandardizahle extract 
which contains the aotive principle of the parathy¬ 
roid glands. The work is so new that the exact 
value of the material in the treatment of disease 


the ear Prrsons found to be totally deaf as studied 
with modern sound producing devices, were the sub¬ 
jects of the experiment It was recognized that 
what a person says is made up of a combination of 
rhythm, accent, emphasis, and varying tempo of 
sound, and of moving lips, facial expression and 
gestures Prof Gault points out that the deaf who 
arc able to comprehend bv lip reading lose certain 
charai tenatics of speech It seems possible that these 
may be supplied to some extent through the skin 
In his experiments. Prof Gault used an electro¬ 
magnetic receiver and a transmitter The receiver 
is held in the hand An amplifier is in circuit be 
tween the transmits r and the receiver All vibra¬ 
tions within the system are amplified approximately 
175 times When the up of the finger of the listener 
rests lightly against the diaphragm and someone 
speaks into the transmitter, the listener feels the 
vibrations of the diaphragm Prof Gault found 
by this method that trained lutmers were able to 
sense hv the feeling of the diaphragm the sound* 
of speech, and that th< y could learn to identify 
various vowels and diphthongal qualities 
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Eclipsing Variables 

Stars Which Revolve in Pairs, Somewhat Like Dumbbells, Alternately Eclipse One Another. 
Recent Studies of Such a Pair Strikingly Confirm the Previous Theories of Astronomers 

Concerning the Several Characteristics of the Stars 

By Henry Norn* Russell, PluD* 

Professor W Astronomy Princeton Umvorsiiy 
Hnrarih Associate of the Alt Wilson Observatory of (hr Carnegie Institution 



jCIENTIFIC activity varies to u remark¬ 
able degree from one country to an 
other In gome nations, although ma 
lenal mount** ure great and education 
widespread the advancement of knowl 
edge is relatively snmll, in other* it is unstable 
To attempt to list the name* at the lower end of the 
lut would he a thankless task, and to award the 
highest place would be a drlunle matter But there 
can be no doubt at all that a very high place—close 
to the top, if not actually there—belongs to Holland 
The population of the Netherlands is not grrat, 
but the scientific work that comes steadily from that 
small country is remarkable, both for its amounL 
and its quality This is true in many fields—physics 
and biology, for example—and it is true also of 
our (honen topic of astronomv 

The Dutih observatories, a few years ago, realiz 
ing the desirability of cooperation, joined in the 
publnation of the Bulletin of the Astronomical 
Institute of the Netherlands and this journal, from 
its first issue, took a prominent place in the current 
literature of the science Many branches of invesli 
gation are included among the researches which it 
publishes, and perhaps the prettiest hit of work 
which can be found in all the at cumulated litera 
ture of last summer is among them 


An Eclipse Every Nine Hours 

Tins report comes from Leyden, and from the pen 
of one of the younger members of the observatory 
staff, Dr van Gcst, who has l>een engaged in ihr 
measurement of starlight by photography 

The photometric observer is alwnvs on the look 
out for promising objects to olwerve Stars which 
vary in brightness are his delight, and if he has 
any love of theory, he welcomes most of all a rase 
in which ho cannot only make observations, but 
interpret them 

Li lipping variables—in which a pair of stars, 
revolving about their common center of gravity, 
alternately ellipse one another—give such an ob 
server a fine chance, for he can find out from his 
observed “light curve* a great deal about the sue, 
brightness and density of the two stars Such sys¬ 
tems are oftrn di»*coverril casually -in the course 
of a general examination of all the stars on a set 
of platrs in order to pick up any that may thange 
in brightness Sometimes, however, they may be 
deliberately sought—the observer taking a star 
which in known to be double anvhow, by spectro¬ 
scopic observations, and measuring its light to see 
whether eclipses occur. 

SomelmuH his labor is in vain, the orbits of the 
pair ure tipprd at sueh an angh that they pass 
dear of one another, and no eclipse happens, but, 
when the observer uses good judgment in making 
his working list, lie very frequently meets with 
success 

Dr van Gcst—guided by the vi rv competent ad¬ 
vice of Profe«or Ilertzsprung—ha* worked upon an 
apparently insignificant star, whirh turns out to be 
of exceptional interest 

The bright star Castor (Alpha Ornunorum) is 
known to all observers as one of the finest doubles 


in the sky The two brilliant stars, some five sec¬ 
onds of arc apart, can lie separated with a small 
ttlrscope The observations of the last two centuries 
show that they are id slow orbital motion, with a 
ptnodic time of three or four hundred years But 
this is not all More than a minute of arc away is 
a faint star of the ninth magnitude—less than 1/600 
part as bright as the leading component of the pair 
—which is mowng in spate along with the other 
two, and shows evidence of a very slow orbital 
motion—'revolving about the bright pair in a period 
whidi rnuAt be many thousands of years in length 
The spectroscope shows rapid changes in velocity 
in all three of the** stars, proving that each of them 
is a very dose double—far too close to be separated 
by any telescope which is ever at all likely to be 



BFHAVIOR OF A HPICAL ECLIPSING VARIABLE 

A* an example of tlut type AlgoTs brightness remains 
almost uniform for oi*r tuo day* then in five hours it 
decrease* markedly , !*ul reemets its former brightness in 
five hours more 

built This is due to the rigid limitations set by 
the consideration of resolwng power 

For the brightest star, (he period is about nine 
da>s, for the other conspit nous one, just less than 
three da vs In both cases the companions are too 
faint to be detected—their light is drowned out by 
the glare of their primaries But this does not 
mean that they are "dark Mars" 

The parallel of Castor has been very carefully 
measured, and its distance is known to be 45 light 
years (with an uncertainty of jierhaps 10 percent) 
It follows that the brighter star is 24 tunes and the 
fainter oni 11 times an luminous us the sun, so that 
the “dark” companions might each be a good deal 
brighter than the sun itself and yet be hopelessly 
lost to observation The distant component, how 
ever, is a really faint star, giving off only 1/HO of 
the sun’s light The spec trnscopic observations 
(made at Mount Wilson by Adams and Joy) show 
that it ia composed of two Mars of equal brightness, 
revolving on the very short period of 19 hours 32 
minutes, but with the high velocity of 230 kilo¬ 
meters per second 

It is this faint star which Dr, van Gest has photo¬ 


graphed, and he finds that eclipses actually occur 
m which the light of the system is reduced by 40 
percent. The two close components alternately 
eclipse one another partially at intervals of 9 hours 
and '16 minutes. 

The eclipses lost only a little over two hours, 
showing that the stars are fairly small, in compari¬ 
son to the interval between them—the diameter of 
each being not quite one-third of the distance be¬ 
tween their centers—assuming, atf must be nearly 
true, that they ore of the same sue. 

The spectroscopic observations give the scale of 
miles of the system, and show that the components 
are 1,600,000 miles apart, and that each is 520,000 
miles in diameter—three-fifths as big as the sun 
This is the smallest sice so far found by direct ob¬ 
servation for any star. 

From the distance and period, it is found that 
eaih star has 52 percent of the sun’s mass—from 
which it follows that their mean density is 2V& 
times the sun’s, or times that of water. This is 
again noteworthy, being far greater than for any 
star previously studied in this fashion—although, 
of course, nothing aL all when compared with the 
Companion of binus. 

The Best Known Star of All 

But still more remains The distance and real 
brightness of the system are known Each com¬ 
ponent gives out 1/60 os much light os the sun, 
from a superficial area which is 36 percent of the 
sun’s. It follows that the amount of light emitted 
per square mile of surface from these stars is only 
1/21 as much as from the sun. This shows that 
they cannot be nearly as hot os the sun, and calcu 
lation from the laws of radiation indicates a sur¬ 
face temperature of 3,500 degrees. Centigrade This 
is in perfeit agreement with the spectrum, which is 
of Class M, typical of the red stars of low temper¬ 
ature 

Putting all these things together, it may fairly be 
said that we now know more about this little star 
than of anv other Distance, brightness, sue, mass, 
density, color, temperature—all are known. They 
are known pretty accurately loo—or they soon will 
be when a little more work has been done on the 
spectroscopic orbit The star is a typical red dwarf, 
rather brighter, and probably a little bigger, more 
massive, and hotter than most dwarfs of Class M, 
but a good sample, just the same 

It is ■ striking evidence of the advance of our 
knowledge that all its properties now appear en¬ 
tirely normal—agreeing closely with those which 
might have been predicted from our general knowl¬ 
edge concerning the stars But the direct confirma¬ 
tion of these predictions, by clear and positive evi¬ 
dence in a typical cose, u of great value to all who 
ore interested in astronomy 

One more remark should not be omitted Dr* 
van Gest observed with a rather small telescope—13 
inches in aperture—and, on this plate, the image of 
the faint star was only 1/12 of an inch from that 
of the far brighter pair To obtain these good 
measures under such difficulties deserve* special 
praise. 
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Marvelous Crystal Structures From Cloudland 


It was the presentation of a microscope by his mother while he was tn his 
mid teens, that prompted W A Bentley to commence the study of snow 
crystals With this instrument he first observed the beautiful forms that 
these crystals often take, and with boyish enthusiasm he attempted to 
sketch them This method did not prove satisfactory and soon a photo 
mirrographic system was tried After many failures, hurress was attained 
and from that day forward, Mr Bentley has been pursuing his interesting 
hobby, not for financial gain hut for the pure love of the subjrct Besides 
h microscope capable of magnifications of from 8 to 60 diameters and an 
extension camera coupled to it, other accessories were found necessary. 
These included an observation microscope, glass slips, a black board on 
which the crystals were to he caught, a pointed wooden splint to pick up 
the crystals, a duster for removing undrsirahle spei miens and a feather to 
press the crystals flat on the glass slides In actual practice the crystals 


were caught on the hoard und taken to I lie cold room indoors where the 
apparatus was loiulcd The\ wrri thin utwid hiiefh with tin* observation 
mirrosiope and if of suffit lent indiwdualilv thr> win preyed flat on a 
glass «Jid< mid photographed Afli r mxihiI \ears of *now i rvslul studx 
some interesting daLa was rolled*d lu the locution that happened to |w* 
chosen, Vermont, the irWals collected during «lonns when the snow fell 
from the western quadrant wire found to I** l»est The m*M favorable 
snowfalls were found to ouur during or at the end of a cold snap attended 
with 1 m low-zero weather Photographing was found to lie possible at 
lemj>eraiures of from 2(> degrees, ralmnhiit, downwards, und Home of the 
results are shown in tlu photographs reproduced on this page Afu i wur* 
of work it was found that the first location, chosen h\ chance, was the 
best of many subsequently tried Crystals of the bairn fine svumidiv and 
in fairly large epmntilies could not he found elsewhere 
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Our Point of View 



The “Human Interest* Reporter 

T is ama/mg that in this agi of scientific 
and technical advancement, and in 
view of the wide and ever-growing 
public interest in suerne, the editors 
of our daily papers should send re 
porters to write up great disasters such as the 
Florida hurricane, who apparently are more inter¬ 
ested in getting out a sensational story than in bring¬ 
ing to light engineering lemons which lie hidden in 
every great physical dialer of this kind. In the 
first place, these scnlx's seems to be afflicted with a 
disease which for want of a better term, we may 
cril “superlativiti*” As a result, the figures of 
death and destruction are invariably multiplied 
aome three or four times, and instead of the public 
learning the really serious Lessons taught by the 
Florida disaster, they are regaled with the old, old 
•Cory of seas washing up over seawalls and boule¬ 
vards, of flimsy frame bouses overturned and 
“smashed into kindling wood,” of trees blown down, 
and so forth and so on. The point is well made by 
the Engineering News Record when it says that, “a 
reporter In Miami on that awful Saturday would 
have considered his fortune made if he had found 
a mother cat caring for a brace of puppies under 
one of the overturned boats in Royal Palm Park ” 
It seems to us that every great doily paper should 
include in its staff a trained technical man whose 
special field should be the investigation of railway 
wrecks, shipping disasters, and structural failures 
involving serious loss of life and property. Onr 
daily press surely does not wish to cater merely to 
that class of moron, which will sit unmoved through 
the scenes of a first-class moving picture and hurst 
into uproarious applause only when the face of a 
player is plastered with a well aimed custard pie 
As noted elsewhere on this page, ihe wonderful 
resistance offered by the tall buildings of Miami to 
the fury of the hurricane, answered a question which 
millions of people today roust have asked them¬ 
selves many times. Yet, this outstanding fact was 
passed over practically unnoticed. 


Pure Science Research in Europe 

The Secretary of the National Research Council, 
Dr Vernon Kellogg, on returning from several 
months abroad, stales that we can no longer depend, 
as we have so largely done m the post, upon scien¬ 
tific research in Europe for future development. 
He thus emphasizes Secretary Hoover’s recent call 
for the promotion of research in pure science in 
America. We arc reminded that Germany, France 
and various other continental countries have for 
generations led the world in the study of pure 
science and that the United Stale* bus profiled by 
the results But Europe has received a staggering 
set back m its pure science research work os a result 
of the stringent, economic conditions imposed since 
the World War Europe has little money for any¬ 
thing but pressing immediate necessities “Every¬ 
where,” sa>H he, “I have inPt with the cry, ‘We have 
little money for rc-eanh, what aru >ou in Amines 
going to do 7 ’” owe it to ourselves, nnv, we 
owe it to the world at large, to turn a larger share 
of our enormous post-war wealth into the channels 
of pure science rtstarch 


The Future Transatlantic Liner 
Kmemtly in these columns, we dialed it as our 
opinion that no ships of the size of the Leviathan 
or llu Majestic would be built, at least in the ncur 


future—this for the reason that the big shipping 
companies state that these huge vessels do not pay. 
Wc have before us, however, an issue of one of the 
leading London technical papers which states that 
definite suggestions for the building of a large 
ocean-going liner are being put forward by one of 
the leading British ship-owning firms. There is 
proof of this in the fact that the Clyde Navigation 
Trustees are being asked whether, if such a ship 
were built on the Clyde, she could be safely 
launched and taken to the open seas. The largest 
ship thus far built on the Clyde is the AquUanu i, 
which is just over 900 feet in length. It seems that 
a ship 1,000 feet long would have sufficient launch¬ 
ing space, since the building ways are so placed 
that large vessels can pass into the mouth of the 
River Cart which empties into the Clyde, approxi¬ 
mately opposite to the building yard. It is evident 
that the urge to build a 1,000-foot ship is due to 
the fact that travel to Europe is so Targe in the 


Steel Buildings Survive Tornado 
The outstanding engineering fact after 
tbs late Florida hurricane had done its 
wont was practically ignored by the re¬ 
porters who wen despatched by their re¬ 
spective editon to the desolated territory. 
We refer to the feet that, with one or 
two minor exceptions, the towe rin g shale 
ton-eteel business buildings of Miami 
passed unscathed, so far ee their struc¬ 
tural integrity was concerned, through the 
terrific ordeaL TaD office buildings, also, 
of which the steel frame only was com¬ 
pleted, showed the same strength and 
stability. This is the more grat ify i n g 
when we remember that a unit pressure 
of only 20 pounds per square foot was 
used in designing these buildings as 
against die 30 pounds per square foot 
used in designing steel bridges. One par¬ 
tial feOtare was in the case of a 16-story 
b u ildi ng which was only three rooms in 
width, and some fo urt een rooms in depth. 
The bending stress across tbs narrow 
width of die budding strained the col¬ 
umns beyond their elastic limit and bent 
the budding so that the cornice is nearly 
two feet out of the perpendicular. Suffi¬ 
cient reinf o r cem ent at the c onn e cti ons of 
floor beams with co lumn s would have 
saved the budding. 


summer that during the pa.it season all big liners 
have been filled to capacity Structurally, there is 
no reason why a ship of this, or even larger sue, 
could not be built 

Filling In the East River 

Periodically, we hear discussion of the problem 
of providing more building ground for New Yoric 
by filling in the East River, and incidentally pro¬ 
viding free intercommunication between New York 
and 1-ong Island Proponents of this scheme have 
all overlooked the most inijKirtant element of the 
problem. Always they ha\e failed to make any 
suggestion as to where the enormous amount of 
material could he obtained to fill in a vast pit from 
three to four thousand feet wide, with depths reach¬ 
ing 60 and 70 feet, and extending for many miles. 


All the excavated material from new buildings in 
New York, if dumped into the nver, would make 
but a small impression, and if the material were 
sought nearby—as it would have to be to keep down 
costa—it would be neomsary to dig up no email 
part of the adjoining real estate of Long bland, 
the principal motive behind this suggestion is, of 
course, to provide adequate communication with 
Long bland, which, together with New Jersey, will 
have to house the teeming millions of this rapidly 
growing city. To our thinking, the largest relief 
would be obtained by building the great 59th Street 
bridge aerdss the Hudson River and connecting it 
by means of an elevated boulevard across Manhat¬ 
tan Island with a new bridge across the East River 
near the present Queensboro Bridge, which is al¬ 
ready frightfully congested. This would enable the 
very large traffic between Long Island and New Jer¬ 
sey to pasa over Manhattan bland without adding 
to the congestion on its streets, and it would make 
the vast, unoccupied areas of New Jersey and Long 
blond easily accessible by rapid transit trains, trolley 
cars and automobiles. Construction of this work 
would ease the situation for many yean to come. 

Closing the East River would be opposed by the 
Navy, on the ground that it would shut out the Navy 
Yard from direct communication with Long Island 
Sound. The possession of two independent routes 
to the Atlantic is of great value Today, a block¬ 
ading fleet would have to split its forces, placing 
one fleet at Sandy Hook and the other at Montauk 
Point. With the East River closed, it could concen¬ 
trate at Sandy Hook. 

Roller Bearings for Railroad Trains 

The marvelous efficiency of the motor car is due 
in large part to its being equipped throughout with 
roller and other anti-friction bearings Before the 
advent of the motor car, far-sighted engineers had 
been trying to develop anti friction bearings for 
heavy passenger and freight cars. For lack of ex¬ 
perience m the construction of such bearings, and 
because steel of the high quality necessary to endure 
the heavy unit stresses imposed was not available, 
these efforts met with little success. Today, how¬ 
ever, the limitations of the roller bearing and the 
problems which have to be faced in its application 
to heavy axle loads are well understood, and it is 
gratifying to learn that one of the great transcon¬ 
tinental roads has successfully applied roller bear¬ 
ings to its through trains. The Chicago, Milwaukee 
and St Paul Railway has announced that it ia equip¬ 
ping its passenger trains with bearings of this type, 
which are being applied to a large number of new 
Pullmans and 64 of its own sleepers. Thu decision 
has been arrived at after two years of experimental 
work by this company, which announces that one 
of its standard test sleepers equipped with roller 
bearings has already traveled over 119,000 miles. 
The statement of results obtained in these tests is 
startling, for we are informed that a coach equipped 
with these bearings required 7 59 pounds of tractive 
effort per ton to start it, whereas another coach, 
with well-worn friction bearings of the standard 
type, required 54.4 pounds of tractive effort per ton 
“the total effort in starting being relatively 500 
pounds as against 3,600 pounds per coach. The 
most valuable gain for the passenger u the absence 
of that surging and shock which u such an ob¬ 
noxious feature of travel. After the train has 
started, the difference between the frictional retarda¬ 
tion of the two types of bearing diminishes. 
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The Largest Sundial in the World 


How the civilized Mayas kept accurate track of time was recently explained 
by Dr Thomas Gann who has just tonducted an archeological expedition 
in Middle America. At Copan, one of the oldest cities of the Ma>a Old 
Empire which flourished from about 100 B C to 500 A D, two stone 
stelae or monuments (connected by the dotted line, above) have been 
discovered These, according to Dr. H. J Spinden of Harvard, form a 
gigantic sundial four and one half miles across Here “the sun, as viewed 


from I lie eastern Mela, wt behind the western stela every year upon a date 
*hi<h the Muva rigarded as the beginning of thrir agricultural >ear 
The most remarkable distuxerv,' continue* Dr Gunn in the Illustrated 
london Ncus, “was tin fad that the base of the astern stela is on an exact 
letel with the base of the western ” “0 Pop” was the Mava N< w Ye^r, 

but llieir year contained only 305 days, with iio I-rap Yiar Due to this, 
M 0 Pop,” originally April 5, gradually fell behind an culm )iar 
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will be 0 / assistance in ion prehe uhng the subject 


Luminous Bacteria, the Smallest Lamps in the World 

The Characteristics and Efficiency of a Lighting Plant of Twenty Quadrillionths of a Candle Power 

By E Newton Harvey Ph D 

Pr fwnr f PhymoUijo I rincct n l mvemty 


IN the National Acadtmy of Sieiue* 
building in Washington is a tinv in 
candescent bulb the gram of wheat 
lamp oiu ]uarter inch long which 
can be lnwrted in small cavities of the 
body for illumination during the performance of 
delicate surgical operations If this were connected 
with a dry cell we should have a complete man 
made illuminating nystem ^nnll though the lamp 
it, its structure in easily visil lr to a keen pair of 
eyes No mu n m >pp is necessary to take it to pie< es 
and measure its various part** This is true of all 
our machines whether they produce light or heat 
or eleclrieitv 

Living things also pioduce light heat and electnr 
currents but the mechanisms involved arc fur mcie 
intricate An engineer with his p iwerful wrenc h 
tan easily unscrew the nuts of si dynamo 

With whut tools are wt to examine the lighting 
device of a firefly? Yet a fin fly is one thousand 
times as large as tome of the small creatures of the 
sea which give rise to tlu phosplnres en e observed 
in the wake of a boat or on the niffltd surface 
whin distuibed by the wind or oars Th< best 
known of thise forms 11 called Noctduca but there 
are many different kinds capable of lighting They 
flash when touched or stimulated m any way There 
is a mechanism for turning the light on and off 
In thin res| c t they diff« r from still smaller 1 rea 
lures the lumir 00 s bacteria Figun 1 These also 
live in the orean but they do not contribute to the 
phosphorescen 1 of the sea under ordinary circum 
stances Hiev are s small that the light from a 
single one cannot be sun with the eye or with the 
microscope It lake* many thousards together to 
produce enough light to affect the retina An m 
dividusl of average size is a shoTt cylinder with 
rounded ends measuring 11 by 2 2 \l # The vol 
tune is about one 1 700 000 000th of a cubic milh 


meter It would take 40 million of them to fill a 
\(iniuta and 40 quadrillion to fill a man If one 
of these creatures were cnl irged to the size of a 
gram of wheal lamp it would be over four hil 
lion times its actual size 

Imagine the difficulties <f explonng the structure 
of such a machine as this And yet we do know 
something about the light production of thisc tiny 
organisms for they may 1 treated in 1 ulk as aver 
ages just as we treat atom* and molecules Quite 


Man Imitate* Nature 
Who lha not read loose statements 
that the firefly or other luminous forms 
of hfe generate light far more efficiently 
than man does m his power plants? 
Granting that the overall efficiency of th# 
best incandescent lamp is only Vs of 1 
per ce nt, parallel calculations on “cold 
light” forms of life demonstrate that the 
overall efficiency of some forms, such as 
luminous bacteria, is only twice as great 
Una, we are within hading distance of 
Nature already So man, who occasion¬ 
ally hket to belittle hu own achi e ve * 
meats, has not done so badly after all 
Probably he can do better — 7lt Adder 


a good deal is known about the structure of atoms 
and molecules Light production by bacteria is 
chemical in nature and so our tools are the test 
tube and the measuring glass 

Although luminous bacteria occur in the sea it is 
only when they grow in great numbers on some 
nutrient material like a dead fish that we obserm 
their light Then the whole fish shines in the dark 

• 1* ■■ SSI mlttfanatf _ about on* twenty ftvttbouandtb hub 


Figurt 2 Hirne glowing fish were known to Ans 
loth and Robert Boyle inventor of the air pump 
studied them in 1667 He showed in fact, that 
under the receiver of his air pump the light disap 
peared, to return again when air was readmitted 
Thus he demonstrated the netmtly of oxygen for 
luminescence, although the word oxygen was not 
used at that time Boyle had a keen insight into 
the meaning of his experiment, for he goes on to 
draw a comparison between a glowing coal and the 
flowing fish both of which require air for the light 
Both are combustions but in luminous animals the 
combustion produces a very large amount of light 
m proportion to the heat produced The tempera 
lure in some luminous animals during luminescence 
docs not nse one thousandth of a degree It is 
“cold light” indeed 

Luminous bacteria unlike some other forms, are 
quite harmless They are the first bacteria to ap 
pear on fish or meat and only later are they 
crowded out by putrefactive varieties They can 
easily be grown on ordinary culture media contain 
ing the right nutrient material Figure 3, top A 
flask inoculated with Photobactenum phosphorescent 
will fclow like a ball of fire, and small indi 
vidual colonies of bacteria scattered over the me 
diura look like the starry sky I have grown these 
bacteria in large pie plates and scraped off the 
organisms into sea water where they form a cold 
greenish colored liquid fire 

A dense emulsion of bacteria in sea water uses 
up oxygen so rapidly that it must be continually 
shaken to dissolve more oxygen, otherwise the light 
will go out, remaining visible only at the surface 
where the bacteria are in contact with air These 
bacteria can be used to detect oxygen, and so deli 
cate are they that one part of oxygen in 143000 
parts (by volume) of inert gas will produce a 
luminescence visible to die naked eye. 
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SamrtliMi luminous bacteria find a place to grow 
on living animals. The animal may be unharmed 
and live for days, or it may be injured and finally 
die. This is the case in a malady of sand fleas some¬ 
times observed along our coasts. The sand-fleas 
finally die, but while infected they are able to move 
like normal individuals, although as they jump about 
in the sea weed they are brightly luminous from the 
bacterial infection. If we did not know the origin 
of the light we might consider them self-luminous 
animals. The malady can be passed from one ani¬ 
mal to another by inoculation In fact it is quite 
possible to inject pure cultures of luminous bacteria 
into fish, squid, frogs, or other forms and make 
them luminous. The animal usually overcomes the 
infection but sometimes the bacteria live until they 
overcome their victim. 

In a few instances animals are known which 
always contain luminous bacteria A well authen¬ 
ticated case is that of two luminous fishes found in 
the Dutch East Indies, in the Banda Sea, which have 
developed a luminous organ designed for the sup¬ 
port of luminous bacteria. Figure 4. The organ is 
large, just under the eye, and the bacteria are of a 
special kind which will not grow on ordinary tul 
ture media or on the outiide of the fish TTiey are 
spoken of as “symbiotic luminous bacteria” and 
they present only another case of a mutual benefit 
partnership between two different organisms. 

The fish have the benefit of the light while the 
bacteria are supplied with free board and lodging 
Figure 5 A very rich system of blood capillaries 
brings food and oxygen so necessary for the lurai 
nesccnce of these bacteria As it is characteristic of 
luminous bacteria that their light is shining day and 
night continually as long as they are alive, these 
fish have had to develop a screen to cut off the 
light; so we find a fold of black pigmented skin, 
like an eyelid, that can be drawn up over the lumi¬ 
nous organ to observe the luminescence Hence 
the name of the fish, Photoblepharon , or “light eye¬ 
lid** The fishermen of Banda cut off these lumi- 



JAVANENSE 

ficuss 1: HtgUy magnified This ia a different kind from 
that used by the author 

nous organa, remove the*screen, and impale them on 
hooks for bait The light will shine steadily for a 
hight’s fishing. But PhotobUpharon itself swims 
about in the sea, turning its great luminous organs 
on and off like many another fish that manufactures 
Us own light material without relying on the kind 
assistance of luminous bacteria. Only a careful 
microscopic examination reveals the true nature of 
the lumine sce nc e of Photoblepharon. 

Luminous bacteria prefer a low temperature for 
growth and are sometimes found growing in refrig- 



PKOttSSOR E. NEWTON HARVFY 
Professor Harvey's researches include not only those on light 
production by animals but on the permeability of cells, rate 
of nerve impulse, and oxidation 

era tors They can live on meal or eggs or almost 
any material which is not markedly and Robert 
Boyle records no ill effects from eating meat brightly 
luminous with (as we now know) luminous bacteria 

It will thus be seen that luminous bacteria are 
quite ubiquitous It is not surprising to find them 
connected with man himself Before tlir days of 
aseptic and antiseptic surgery, wounds frequently 
became infected with luminous baitenu and glowed 
at night The surgeons of that time believed that 
luminous wounds were more apt to heal properly 
than non luminous ones. Pi rhaps there is some 
truth in this view Sinre luminous bacteria are 
harmless non pathogenic forms, it is possible that 
such forms might crowd out pathogenic bacteria 
which were striving to gain the ascendency on the 
wound. 

How Efficient la Cold Light? 

In the older literature there is a ca*e of luminous 
sweat and several rases of human urine, luminous 
when voided, arc reported If these observations are 
really true—and so far as I know they have not 
been confirmed in recent times—we may he deal 
ing with luminous bacteria Or there may be se 
errted some easily oxidizable substance that lumi 
nesccs during its oxidation Several such bodies 
are known in organic chemistry 

Luminous bacteria grow so easily in the labora 
tory that they are excellent forms for study, although 
not the best forms for certain phases of the subjeil 
Thus, it has been shown that in some luminous am 
mals two substances, in addition to water and ox> 
gen, are necessary for luminescence—a discovery 
due to the French physiologist, Dubois, in 1887 
He found that a luminous extract of an animal 
could be separated into two parts, one containing 
lucifenn, which will oxidise with the production of 
light, and the other part containing a catalvst or 
ensyme which accelerates the oxidation of lucifenn 
Hie two substances could be separated by a dif 
ference in their properties, luciferase being de¬ 
stroyed on heating, while lucifenn ‘‘was not We can 
obtain the two substances in solution in water, and 
they can be precipitated by various reagents They 
oan be purified and experimented with like any 
other bodies, although we do not know what u their 
exact structure. Chemically, lucifenn is probably 
to be placed among the proteins, among the sim 
pleat members of the proteins, the peptones or pro¬ 


teoses; and luciferase is related to the albumins. 

The presence of lucifenn and luciferase cannot 
be demonstrated in luminous bacteria, although it is 
very likely that they exist and experimental diffi¬ 
culties prevent their demmiHiiation We are surely 
justified in speaking of the oxidizable photogenic 
material in the bacteria as lunferin and we may 
now ask how economual a process this oxidation 
of lucifenn is What is the efficiency of a luminous 
organism, regarded an a light producing machine 9 

First it must be fully understood what is meant 
by efficiency in the case of illuminants When an 
incandescent electric lamp lights, coal is being 
burned in some power house Some < nergv is lost 
in generation of current, as only about 20 percent 
of the energy of the tool appears as t lectnc energy 
at the lamp terminals In the lamp, elertru energy 
is converted into total radiant energy of all wave¬ 
lengths (infrared or heal, visible or light, and 
ultraviolet or rhemual radiation) and this trans¬ 
formation may Ih* very efficient in the case of a 
tungsten nitrogen filled lamp, about 95 percent. 
But the most wasteful transformation comes when 
we consider the proportion of visible radiation in 
the total radiation The visible radiation is only 
three percent of the total radiation, and 97 percent 
is waste heat of no value for seeing things 

The “overall” efficient y is the product of all these 
efficiencies and represents the percent of energy in 
the coal which appears as visible light For the 
(test incandescent lamp it is about one half of one 
percent 

The energy of the toal is measured by the num¬ 
ber of taloncs of heat produced when the coal is 
burned As a pound of coal in burning uses up a 
very definite amount of oxygen, producing a definite 



I TIMINOl'S RACTERrA ON DEAD FISH 
FicuRk 2 The uhole fish shines in the dark Placed In a 
vacuum (no oxygen) the glow ceases 


amount of heat, we could calculate the energy of 
the toal in calories by measuring the oxygen it con 
sumed in burning Visible light or luminous radis 
tion cun also l>e expressed in calories 

Let us now apply these farts to luminous animals, 
regarded as power plants for illumination We 
must ask what fraction of the energy of the fuel 
(food) appears as light No one has determined 
this for the firefly, and the investigation would 
present special difficulties because the firefly flashes, 
and flashing lights cannot he measured easily We 
arc forced to fall back on luminous bacteria which 
emit a steady light, despite the fait that they are 
the smallest luminescent creatures 

The percent of visible radiation in the total radia 
tion of the fireflv has been measured and is prat 
Dually 100 percent since no infra red or ultra violet 
light is produced The same would he true of lu 
mmous bacteria On this fait is based the general 
statement that luminous animals are so efficient and 
economical The statement refers only to their 
luminous efficiency and not to their cffiuency as 
radiation producers What we wish to know is the 
“overall" efficient y of the baitena 

To obtain this we must measure the light pro¬ 
duced by a single bacterium, and express this In 
calories per second Food represents the source of 
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FlGUM 3 Top Coming on a culture medium Bottom 
In a ftask or a teat lube they glow U ke fire The a pecks of 
light are each great numbers of bacteria 


an organism’s energy, the cn< fgy input, and when 
burned, liberates a maximum amount of energy, 
which is also measured in calories We must meas 
urc the food utilized by tiie bacterium and express 
the energy input in calories per second Then, light 
emitted in calorics divided by food oxidized in 
calones, gives us the o\erall efficiency of a bac 
terium. 

The light measurements themselves present no 
particular difficulties. We can make an emulsion 
of luminous bacteria in sea-walcr, many billions of 
them, count the number of bacteria per cubic cen¬ 
timeter, measure the amount of light emitted by one 
cubic centimeter, measure the absorption of light 
bv bacteria in front of others, and calculate ihe 
amount of light in “lumens” which each bacterium 
would emit in all directions, provided there were 
no absorption As one candle emits four x lumens, 
the candle powrr of the smallest light in the world 
is easily obtained It is about 20 quadnllionths of 
a candle for a luminous bacterium 

Just as we can mensure the energy of coal by the 
oxygen it consume* in burning, so we <an measure 
the energy of an amnu.r» food, for instance sugar, 
from the total oxygen it consumes in burning the 
food This fs because of the equation: 
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C tt H li 0 i + 60 a = 6C0,4 6H t 0 + 677,200 gram-cab 
ones. 

Interpreted this means that a molecular weight 
in grains (180 grains) of sugar combine with six 
molecular weights in grams (192 grams) of oxygen 
to give a definite amount of carbon dioxide and 
water, with the liberation of 677*200 gramrcalorlee 
of heat. One gram of oxygen burning sugar there¬ 
fore represents the energy of 3£27 gram-calories. 

Metabolism experiments in animals have actually 
shown that for a gram of oxygen consumed a cer¬ 
tain number of calories is produced by oxidation 
of the foodstuffs, depending on the kind, of food. 
A gram of tallow oxidised by a guinea-pig liberates 
the same amount of heat during combustion to COj 
(carbon dioxide) and H,O r as if it had been burned 
in a candle. This was one of Lavoisier’s great con¬ 
tributions to science. A bacterium could obtain- no 
more energy in burning its foodstuffs than a guinea- 
pig or any other organism 

Knowing the oxygen consumption of an animal 
and its food, we can calculate its heat production, 
and this “Method of Indirect Calorimetry” gives 
results which are in surprising agreement with direct 
measurement of heat production in a calorimeter 
Applying this method to luminous bacteria, which 
were fed upon 60 percent glycerine and 40 percent 
peptone, we can calculate that each gram of oxygen 
consumed should produce 3,400 gram-calories or 
3 4 gram-calories per milligram of oxygen con¬ 
sumed In order to find how much energy is sup¬ 
plied by the food during luminescence, we have only 
to measure the oxygen consumed by the bacteria. 

Can Man Outdo Nature? 

Converting energy from milligrams of oxygen 
utilized and lumens of light emitted into the same 
units—calories—the overall effiriem y of a bacterium 
turns out to be 0 16 percent This tells us the per¬ 
centage of the energy necessary to run a bacterium, 
which appears aa light. It does not give us a truo 
picture of the efficiency of the light-producing reac¬ 
tion, for much of the oxygen consumed is used by 
bacteria for growth processes which have nothing to 
du with luminescence 

To continue our comparinon of a bacterium- with 
a power plant, it is as if the power plant had to 
enlarge itself at the same time that it generated 
electricity The power plunt is a stable unit, and 
in the comparing, of a badenum and a power plant 
it is hardly fair to lount the energy u*ed in growth 
as part of that necessary for light production Un¬ 
fortunately we do not know what percent of the 
oxvgen consumed by a badcriutn is used in growth 
or other processes It can he shown by other ex¬ 
periments that certainly only orre sixth of the oxy¬ 
gen is used in lummegtrnce, and probably very 
much less than this. Using the figure, one sixth, 
brings the efficiency of the bacterium ter nearly one 
percent ( 16 percent v 6), a figure twice as great 
as that for overall efficiency of the belt incandes¬ 
cent lamp 

Thus, even the smallest creatures can very effi 
ciently carry out the most complicated processes 
We can imagine the oxygen going in and can see 


the light coming oat of a bacterium, the alpha and 
omega of luminescence. 

What a marvelous spectacle tha intermediary 
mechanism must present! 

Magnify a bacterium ten million diameters. It 
would be 22 meters (about 75 feet) long. Oxygen 
and water molecules would be threcr or four milli¬ 
meters in diameter. We should see tha atoms In 
all their complicated movements and positions. We 
should see how the outer surface of the bacterium 
acts as a selective membrane, letting some mole¬ 
cules through and keeping others back. We might 
feel the oxygen molecules rushing in, 215,000 of 
them entering every second by actual oount Or we 
might feel carbon dioxide molecules rushing out, 
even more of them, the great vital wind of respira¬ 
tion, common to all living thing*. Inside would be 
catalytic surfaces, their molecules arranged In a 
definite way, changing and yet unchanged. For 
modern ideas of molecular structure are not mere 


Fiouke 4* Its luminous organ contains symbiotic luminous 
bacteria The organ show*, on the lower fish, as a whit*, 
oval mass under the eye In the upper fun it it concealed 
by a fold of pigmented skin, like an eyelid 

figments of the imagination but represent something 
real. The molecules of* a film of oil on water are 
known to stand side by side, their feet entangled in, 
their heads above the water. 

If our time sense were properly altered, we might 
observe the light emitted in pulses or quanta, 1,280 
from -each bacterium every second, by actual meas¬ 
urement. If, as the measurements Indicate, 215,000 
molecules of oxygen are absorbed and 1,280 quanta 
emitted every second, it would take 168 oxygen 
molecules to produce a quantum of light If so we 
should be justified in saying that only 1/168 of the 
oxygen absorbed was used In luminescence. 1U» 
would make the overall efficiency of a bacterium 
very high indeed, perhaps 25 percent 

Here is a line of inquiry for future study, that 
involves research of fascinating interest and which 
may lead to matters of great practical importance. 



£_:_ l* ___ 

PHOTOBLEPHARON, BANDA ISLANDS 



Ficus* S This shows the tubes of nutrient material which contain tha luminous bacteria These organs an ueSd far haB 
in Banda (Dutch East Indie*) by the fisherman, as they wUt continue to shine far a whole nights fishing 
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Every tame the hoar hand moves over 1 12 erf the 


dock did ten persons are lolled by accidents of venous 
lands The total exceeds 85 000 a year and during 
the same period of time the number of those injured 
runs into the millions But do not hesitate to travel 
for you wiQ be as safe as m your own home and much 
safer than when strolling on the street In 1924 only 
a few more than 2 000 persons perished in railroad 
streetcar steamboat and airplane accidents Our artist 
has drawn an interesting comparison of the hazards of 
travel in public conveyances which gives much food for 
comforting thought. We would like to have included 
figures of bus and taxi travel but this is impossible 
While we ere able to get such figures for individual 
a ties and even whole states the entire country cannot 
be covered owing to the lack of uniform accident 
reporting and became of the incomplete records of the 
number of passengers earned We have consulted the 
foremost statisticians relative to this matter end they 
all consider that this problem is insoluble It must not 
be supposed that the record of safety in public travel 
was made without great effort m which the companies 
the regulating authorities end the public have all co 
operated We shudder at railroad accidents They 
often claim many victims but consider the number of 
passengers diet are earned safely Street railways came 
many accidents but again regard the immense number 
of passengers transported Our steamship figures are 
strictly limited to coastwise, lake and nver traffic of the 
United States but the fatalities during transatlantic 
travel are also low Falls, burns, drownmgs et cetera 
due to accidents during transportation mat also be 
consid ere d but when all the data are at band travel ts 
found to be safe when compered with every-day pur 
suits in which we are exposed to many dangers 
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AIRSHIP “Cr FITTED WITH PRFSSl RE RECORDING APPARATUS 

To determine exactly the mr pre sure* positive and negative which act upon the surface of an airship in fUght the Navy Department inserted numerous pressure disks in the shut of C 7 

and connected them with recording apparatus within the ship 


New 6,000,000 Cubic-foot Airships for Our Navy 

These Ships, Specially Designed for Helium Inflation, Will Have the Motors 
Mounted Internally, Thereby Reducing Head-resistance 

By C P Burgeu 

Bureau f Aeronautic* 


4 11 " BILL providing for a fi\e year program 
of construction of naval aircraft in 
eluding two {,iant airships each of 
6 000 000 cubic feet volume was 
passed at the last session of Congress 
and signed by the President ( onlrary to the gen 
oral belief the bill appropriated no money so that 
the realisation of this important addition to our air 
force still awaits the action of Congress 

The two airships arc by far the largest units in 
the new program and surely it l* not too much to 
say that these marvelous structure* larger than the 
Leviathan and of less mean density than air are 
also the most inti resting feature 

Stubbier Ship Provides Greater Strength 
The Bureau tf Aeronautics has prepared ftr the 
authorisation of lht*i giant air*h j * by carrying out 


>nly provides greater strength than the slender form 
f the Shenandoah hut also gives less resistance by 
reducing the surface for fn Don to art upon It 
may be asked why the process of reducing the ratio 
of length to diameter Is not carried further if it is 
so advantageous The answer is that the Bureau 
believes a length of about five to six times the di 
■meter gives the best efficiency in regard to both 
weight and resistance With a shorter and fatter 
ship the increasing weight of the transverse frame 
outweighs the saving in the longitudinal structure 
and the increased form resistance overbalances the 
saving m frictional resi*tan<e 

The Bureau of Aeronautics intends that these air 
ships shall be the most efficient naval airships yet 
constructed in any country They will be the first 
airship* specially designed for inflation with helium 
This gas has hitherto been used only in airships 


on the Los Angeles and smaller airships extensive 
experimental work of great imp rtanre and has 
proceeded with design calculations as far as prarti 
cable with the limited funds a\ailalle so as to be 
in a positu n to j roceed with the detail* of ihe de 
*ign when the w rd Co is received from Con 
grew 

The new air*l p will each be more than twice 
the volume of the. / t At grim and the ill fated 
Shenandoah but rt 1 ltiu lv hort an 1 stout as shown 
by the following table f hiun*i ns 

A nhtp Shenandoah Los Angeles Proposed 

Volume rubw feet 2150000 2000 000 6 500 000 

length feet 680 658 780 

Maxima n d smeter feet 78 7 90 7 115 

Note D iMUbni at pnpoaod «h p » e spp ufanete only 

The more buxom shape of the rew airships not 



PRESSURES ON FIN AND RUDDER 
Thin diagram shows ia full otter /wet the profile of the 
lower fin of de naval airship C-7 (see photograph whom) 
The small circles are pressure disks The heavy ones show 
the amount of preiwrts tec rded during a circling fight 
FaU Unas show peutfoe dotted lines negative pressures 


designed for hydrogen inflation A unique feature 
which is being considered is the placing of the 
engines within the hull instead of in cars suspended 
outside The interior positions of the engines will 
greatly reduce resistance, and give better protection 
to the personnel It u a remarkable fact that even 
after the .Shenandoah broke in two not a man who 
remained within either of the separated parts of the 
hull was hurt With hydrogen the engines were 
necessarily placed outside the hull to reduce the Are 
hazard but this danger is eliminated by the use of 
helium 

New Ship# to Be Heavily Armored 

It » proposed to carry an unprecedentedly large 
armament of machine guns for repelling airplane 
attack from all angle* The ships will also have 
provision for carrying their own fighting airplanes 
for further protection against enemy airplane attack 
A large airship of this type has been designed by 
the Goodyear Zeppelin Corporation The number of 
machine guns earned is large The system of pro 
pulsion » by engines within the hull dnvmg trens 
verse shafts with bevel gears to the propellers sup 
ported on brackets 

Another Goodyear Zeppelin design shows the new 
type of deep ring mam frames which it is proposed 
to use in place of the shallow frames with a maae 
of cross wiring, hitherto depended on for transverse 
strength m rigid airships The ship was intended 
for passrnger service, and the two internal longi 
tudinal corridors with the passenger accommoda 
tions at the aides of the ship are interesting features. 

The preliminary design oalculafcums for the two 
navy ships have been baaed mainly upon a umaerva- 
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live development of the Zeppelin type of rigid air 
■hip, but the Bureau of Aeronautic* intend* to invite 
other aircraft designer* and builder* to submit their 
idea* for consideration, eo that the final design will 
be the fruit of the most expert engineering and 
aeronautical skill which America can produce 

Few people nnlur the extraordinary strength of 
the hull of a modern ligid airship in proportion to 
its great sixt and marvelously small weight There 
u a very general impression that because the airship 
haa no trussing through it* ctntir, it does not utilize 
it* great depth to gam girder strength and stiffness 
This is a wholly erroneous view The truth is that 
the entire complex structure of longitudinal girder* 
and transverse rings with diagonal wire bracing be 
tween the longitudinal and transverse members be 
have* in bending very nearly as a homogeneous tube 

Diagnosing Pmiunn on Airship* 

The researches of the Bureau have included most 
elaborate senes of tests with specially devised instru 
menu to determine the actual air force* acting upon 
airships in flight, and the resulting stresses in the 
girders The investigations into the external air 
forces have been earned out mainly by the National 
Advisory Committee for Aeronautics on the Navy's 
rigid airship Los Angeles, and the small non rigid 
airship C 7 The method of investigation was to 
transmit the air pressure at difTrrrnt points of the 
surface of the hull, fins, and rudders through quar 
ter inch aluminum tubing to apparatus constructed 
to record photographically the pressure transmitted 
by each line of tubing Many thousands of feet of 
tubing were installed in the Lot Angeles for these 
tests last spnng Two of the recorders in the lower 
fin of the Los Angeles and the tubes leading to 
them are shown in one of our illustrations 

Onr illustrations include exterior views of the 
installation on the C 7, and a model of the hull of 
the C 7 with the pressures along certain meridian 
lines represented by ridges, of depth proportional to 
the pressure At the extreme bow the pressure is 
positive, changing to negative slightly aft of the 
bow, and remaining negative all along the hull to 
near the stern where there is again a region of posi 
tive pressure, but not nearly so large as at the bow 
In the model, the ridges representing positive pres 
sure are red, and those representing negative pres 
sure are blue Tltese regions of positive pressure at 
the bow and stern, and negative pressure or suction 
along the middle body correspond to the crests of 
the wake waves which may be seen at the bow and 
stem of a steamship, and to the hollow along the 
middle A moment's thought will make clear that 
the crest of a wave mean* more than normal pres 
sure on the hull, and the hollow means sub normal 



VIEW IN LOWER FIN OF ‘LOS ANGELES’ 


Lot Angeles 658 feet long 90 7 feet dt imrter mih a voi 
ume of 2600000 cubic fat has If n i tahomuly list ( t 
determine the exact stresses to uh oh she «« subjected in 
flight Pressure disks and strain gages are connected with 
these recording apparatus a ithin the fin 

pressure, or, in other words, what is tailed suction 
The investigation with strain gage* into structural 
stresses was earned out by the Bureau on the bhen 
andoak and the Los Angeles with instruments de 
used and constructed by the Bureau of Standards 
Reduced to their simplest terms the strain gage* 
consist of 16 elements, each alx ut eight inches long 
and clamped at its ends to a girder where the strain 
is to be investigated The infinitesimal changes of 
length of the girder within the eight inch gage length 
due to varying loads are sufficient to change the 
electrical resistance of a sem* of carbon piles in 
serted within the instrument, and each instrument 
u electrically connected through wires carrying a 
small current to a mirror galvanometer apparatus 
at the observer's station in the keel of the airship 
Ihe observer may note the simultaneous variations 
of Mrain in the selected girderb in widely separated 
parts of the hull by watching the movements of 
narrow slits of light reflected from the galvanom 
eters, and moving as the changing strains in the 
girder* alter the resistance* of the carbon pihs 
The positions of the lights arc also photographically 
recorded on a moving roll of sensitized paper 
This apparatus has been used on many flights 
and its records have been of immense value in devel 
oping our knowledge of airship strength They have 
also shown the effluent working together «f the \ari 



MODEL OF *C7* RIDGES SHOW AMOUNT OF PRESSURE 


At the bow pressure U P* it positive and large ft changes to negative nut eft of bow end is negttwe JV ” all along the 
hull to sear tha stern where U once more becomes positive These positive pretsvts at bow and tern and nr gat ir pm 
Sorts along middie body correspond to bow and stern waves of steamship i in action and to the hofiius along the mid 
s ecti o n s of the ships It wiil be understood that the depth of tha ridges at any pen of tha hull, u exactly proportional 

to the me pressurt at that point 


ou* part* of the hull The writer was observing 
the strain gage* on the Shenandoah when 1cm al fail 
ure of the bow mooring gear caused her to tear 
away from h r ma*t in a gab I hi stresses in the 
hull had hem hi^h 1 ut they it on« fill to almost 
nothing as the 'hip dulled with the wind 

Ihc <x|Kiimtni* with a| paratus f >i measuring 
the exteinil fro n an iii| * and the resulting 
internal strains hiw I in amccl ut ii sui h severe 
maneuveis md rouf.h w illiei without teveahng 
dangercus font* tint it is «rlain thit the squall 
which broke the S htnandoah n u l hiw lieen one of 
that type, whnh when thrv swiej ul i h the surface 
of the earth in out mid wcMiru tit s u| r nt trees, 
overturn houses and have ewn letn known to carry 
awoy steel railroad 1 ridges 

Rigid Ship Show* Steady Improvement 

The bhtnandoah wah no stranger to squalls of very 
considerable violmw Hir runaway flight in a gale 
when she was torn from her mast ib well known 
Much more aevert air conditn ii* because more tur 
Indent were experienced on her famous voyage to 
the wtbt coast Hen is an extract from thr log of 
that voyage A* the San Oregano Pass leading to 
San Bernardino was approached the dissolving 
clouds showed the passage to he full of vertical 
«urrentb a really foreboding appearance, and the 
greatest difficulty was found in battling the strength 
of the wind rushing through the narrow opening 
between the two valley* * A few hours later the 
log records 4 Heavy nlrato cumulus clouds again de 
vclopcd and moved rapidl) from the northwent and 
ftoon obscured the moon In the darkness which 
resulted a heavy squall cloud nearly leached the 
Shenandoah unobserved but was seen in time to 
advise the elevator man to stand hy for a heavy 
down gust A* the ship entered this cloud she 
could be felt to descend much a* an elevator and 
at the same time rain, sleet and snow were beating 
down upon her ” 

The new 6 000 000 cubit foot airships will be 
much stronger than the Shenandoah and wild in 
deed must be the fury of the element* which can 
wreck them 

Ihe rigid airship i* the only type of aircraft 
which bhows a Meady and rapid improvement in 
performance with increasing dimensions It i* also 
the only aircraft which is truly habitable and capa 
ble of operating at *-ea over vast distance* and for 
day* al a lime through fog stonn, and darknesa 



mg stories of industrial mechanic* that will be 
dealt uith in a forthcoming ujue 



STFRN VIEW OF C7 

Dark spots in tht fin and body arc pm ur diaphragms, 

uho e prrmtrn are recorded t* t h r f tud\ hr the 

observer* stationed uuh n thr huit r t t car See 

photograph at the t p of thi pag /?> th t m an* pres 

sores and stresses arr accurately fete mined 
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A New Tool for the Research Scientist 

Many Interesting Experiments Have Been Performed With the Improved Cathode-ray Tube. 
They May Lead to Discoveries Which May Be Even More Startling 

Than Those Made With X Rays 


It it no longer a tecret that when the remarkable phe nom e n a produced by meant of the newly developed 
tube described on thete pages—especially its effects on small animals at short distances—were first observed, 
there was considerable fear among scientists that it would receive a bad dose of the wrong kind of initial pub¬ 
licity it might be described by the sensational press as some new-fangled land of “death-ray " No such pur¬ 
pose, it is almost needless to state, was m die mads of the scMotnb who developed it, and its effect on lmng 
matter u so comparatively limited in range that any such idea would be nons ens ical 

As anyone may learn from any elementary physics text book, the cathode ray is not m itself a new thing— 
far from iL What Dr Coohdge has done, essentially, is to modify the electron-discharge tube formerly used, a 
such a manner that the rays are powerful OuUidm* As the accompanying article states, various interesting phe¬ 
nomena lake place under the “super-cathode” ays but direct applications of practical value have not been an¬ 
nounced as yet It is significant, however, m view of this statement, that few have been the developments of 
this land which have not soon been applied m some direct manner to industry and our daily lives — The Editor 


|A rilODh ray? «r streams of Ju^li 
sp*ed electrons wire discovered ty 
(rookts n English sciti list in 187 > 
but their pcssibihtie-i were lmiiLtd b 
■ muse it was necessary Ij work within 
(vaulted tulis Hertz in 1812 found that th< 
cathode lays w >uld go ihiough nitlal foil pla id 
m the va uurn tube I enard his pupil made a big 
step forward when H) years igo he cemented a 
mttal foil wind >w in the bulb of the tube and shot 
cathode ravs through it and thereby for the lirst 
turn obtained unhide rays out in the air Numer 
0U» advanci inents in cathode ray tube construction 
have been madt ly other investigates since then 
especially in legud t» the output of tin tube In 
the re vareh lalmrat ry of the ( eneral b leetnc 
Company there has n w been devised 1 y Dr W D 
( oolidge a lul»e which is characterized by greatly 
increased eulpul much higher operating voltageb 
and by being entirely sealed off from the exhaust 
system 

Prattleal applications fur the ntw tube have not 
yet been developed but Us very high output has 
already led to the discoverey of phenomena whi h 



CATIIODF RAY APPAKArUS 
Voltage* up Is 3Wj 000 and currents of i few rmUiampcret 
are used m the production of the ntremeiy powerful m 
uhick penetrate* rwre than /ho feet >f ait 



DR W D COOI1DCE 

Dr Cooltdge % Assistant D ector of the g at research lab 
rato of th 6 rd It I (on pony a l we tor of 
fepo ful cathoier v i be des nhed on the fagn 

had not been observi d with previous tubes Such 
1< r instance are the production of a yellowish solid 
when cathode rays art passed through acetylene 
a colorless gas and the production of electrical 
discharges or explosions just beneath the surface 
layer-* of many substances Work with a gray rah 
bit he) to the production of growths of longer and 
white hair on rayed areas When the leaf of the 
rubber plant wai simiiuilv bombarded latex or 
milk was exuded In addition to such results as 
these cathode rays in simile r concentrations were 
previously found by other observers to kill germs 
and sprres cause many salts to become brilliantly 
flu on. sunt oi to change in color and to effect pbys 
jfal and chunual ch mge-j f different kinds 
Most of the effects nre superficial phenomena, 
however since the iavs have relatively low pene 
trating power At TjOOOO volts they penetrate 
more than two feet of air but in substances of 
greater density such as salts, the penetration is 
correspondingly less 

The power of the new cathode ray lube is evi 
dent m the statement that it produces as many 
cathode (or beta) rays as does a million grams of 
radium bromide but of lower average velocity 
The window of Lenards original cathode ray 
tube was 1 7 millimeters in diameter of aluminum 
foil 0 00265 millimeters thick cemented to a metal 


plate in iht end of the lube The small diameter 
was the result of several circumstances It was 
difficult to btain a larger piece of suth thin foil 
without minute holes and it was difficult to sup 
pert this thin pine of metal so that it would not 
collapse when the tube was evacuated His tube 
was operated with a permanent connection to a 
vacuum sysu.ni and depended for its opeiation on 
the presence of a small amount of gas in the tube 
Hie gas m< Inules were ionized when a high po 
lent ml was impressed acioss the electrodes The 
positive uns went to the cathode The bombard 
merit cf the cathode by these positive ions liberated 
the cle trons which constituted the mam cathode 
rav stream 

In the new lulie a current of a few miHiampcres 
at voltages up to TtOOOO may be used The win 
dow has a diameter of eight centimeters and is of 
mrkrl 002^1 millimeter in thickness 

The operation of the tube is similar to that of 
the modem pure elec tron discharge X ray tube, 
also a development of Dr CooUdgeV m that the 
stream of electrons is liberated by a heated tung 
sten filament and m that a very high vacuum is 



1HE NEW C00UDCE TUBE 
The window indicated at the left u a theet of attM only 
1/2 JM0 of an indfc thick. Through u the rayt marge from 
the interior near vacuum Into the mr 
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used. The tube may be sealed off from the exhaust 
system, and transported and used as easily as an 
X-ray tube Connected to the window, or anode, 
there is a copper tube within the anode arm, serv¬ 
ing as an electrostatic shield to prevent puncturing 
of the glass by the high voltage. 

The cathode is a heated tungsten wire from which 
the electrons come, the anode is a nickel window 
which is half of a thousandth of an inch thick and 
which is supported against the atmospheric pres¬ 
sure by a honeycomb structure of molybdenum. 
Reckoned in inches, the window is thin, but in terms 
of atomic layers it is thick—500,000 atom layers 
deep. The window is soldered to an invar sleeve 
to which the glass of the anode arm is sealed. 

The filament is heated with a low-voltage cur¬ 
rent Electrons evaporate from the filament at a 
rate determined by the temperature, which in turn 
depends upon the filament current A high voltage 
is impressed between the electrodes, the electrons 
from the filament thereby being driven at enormous 
speeds from the cathode to the anode, through 
which most of them go into the surrounding air. 

Causes Minerals to Glow 

The electrons escaping through the metal window 
cause the air to assume a purplish glow, extending 
in front of and for some distance hack of the win 
dow Tins luminous, essentially spherical mass 
may be as much as two feet in diameter, depending 
on the voltage, and is due to the ionization of the 
air by the high speed electrons The odor of ozone 
and the oxides of nitrogen is also noticeable Im¬ 
pact of the elei Irons on the window causes a slight 
production of X rajs there, and additional X rays 
are produced when the cathode rajs impinge on 
other substances outside the tube In addition to 
such phenomena as mil be visually observed when 
a substance is placed in the path of the cathode rajs, 

-— Ct~ —"I I - - o - - j 

m the path of the rays becomes heated by the bom¬ 
bardment of the rajs and at the same time becomes 
a source of X rays, just as though it were within 
an evacuated tube The general design of the new 
tube is such that it seems possible to use still larger 
windows and more energy 

The following experiments were conducted with 
a cathode-ray tube operating at 200,000 volts. 

Calcite crystals, upon being rayed, glow strongly 
with an orange light and remain luminous for sev 
eral hours. Iu addition to this, they may show 



THE RAY DISCHARGES IN AIR 

The window of the tube shows dimly at the left The luml 
nous, purple discharge may reath tun feet in diameter 


bright, hluish-while scintillation* These have been 
observed while the crystal is undergoing bombard 
mint and for as long as a minute after raving By 
lightly scratching the rayed surfute of the crystal 
with a *tharp instrument, the scintillations may be 
induced fur as long as an hour after raying 

The area in live neigh Imrhood of a scintillation 
loses all of its luminosity us the w inhibition «i 
curs, and thin appears dark against the bright 
orange background Under tin microscope the 
spot is marked by a little « rater, with mnnj tiny 
canals leading from it Examination of one of 
these areas with a microscope shows the presence 

— r> - 

plosion (rati r Each appears to In u line of small 
globules, like a string of beads The reason for 
this lieadcd appearance is not fully understood 
The luminosity of the ordinarily colorless and 
transparent calnte crystal is w( ird and uncanny 
To the uninitiated the mimral has the appearance 
of a red hoi coal, and is tourhed with reluitancc 
It is cold light, however, in that no appreciable 
temperature rise is apparent, and the irystal can be 
handled without danger The luminosity occurs 
within a very thin layer since the rays penetrate 


only about 1/10 millimeter into the crystal structure. 

Calcite is not the only mineral whuh is caused 
to glow by treatment with cathode rays home 
glow only while subjected to bombardment, and 
others continue to glow for some time, and various 
colors are apparent, according to the minerals used. 
In the case of granite, a mixture of different min 
erals, a very beautiful effect is produced by the 
rays Bince sudi colors as orange, blue, red and 
green become ividrnt these colors are very bril¬ 
liant while the granite is under liombardment, and 
persist less brilliantly for some timr thereafter 

Intense Cold Works Weird Changes 

Fluoretfent h rrcim such as are umd with X rays 
are also < muted to glow intensely when subjected 
to cathode rays A beautiful tX|H k rumnt can be 
tonduricd with a fluorescent m recn of ladnmun 
tungftlute When subjntcd to lutliode rn>n it gives 
off green light and shows very little phosphores¬ 
cence, or afurglow If a strip of this screen is 
dipped into liquid air and is then rayed, it shows, 
upon warming up, t* viral distinct luminescent 
periods, euih having its own characteristic color, 
the < olor dept nclmg upon the temperature If, after 
the screen has somewliat warmed up and has passed 
through somi of the colors, it is chilled again with 
liquid uir and allowed to warm up once more, it 
will display no color until it has readied the previ 
ou* higher tempi rature Thi screen then glows 
with the projier color for that ti rnperaturc This 
radiant energy <uti be stored in tin intensifying 
m reen hv maintaining u sufficiently low tempera¬ 
ture, and uni lie liberated at any time by the appli- 
(alion of heal 

Om ot the most mu resting experiments with the 
uithodi ny has bet n the production of a solid by 
pacing utelylene gas in front of tht window of the 
tube while it is in operation The product, similar 

aa a 

m minute traces either by a corona discharge m 
uctlylene or by the use of radium emanation, has 
lieen produced in gram lots with the new tube 

In prochu mg the compound the gas is led 
through a chamber in front of the window of the 
lulie, and the compound is formed iminediatelv It 
con lie tollerled oh n fluffy, yellow powder, or under 
different elcclrnal conditions directly as a varnish 
like film on metal In or other surfaces, to which 
it adheres lightly The powder has been found to 
be insoluble in all the numerous chemical agents 



LENARD’S ORIGINAL CATHODE RAY TUBE 
By cementing a thin, metal fod window to the end of the tube, Lettard passed the cathode 
rays mu into the nr Cathode rays are free electrons moving at high velocities When they 
strike anything, X rays, which are wave phenomena similar to light are produced 



The diagram and statements in the text explain this in detail The usr of the same word 
a rars* to denote both X rays and cathode rays is illogical in a sense and often causes con- 
juswn As ex plained at the left , the two phenomena arc in different causal categories 
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THE CATHODE RAY CAUSES CALOTTE CRYSTALS TO CLOW STRONGLY 1-OR SI-VBRAL HOURS 


Cal cite u a commo* cry talhni form of ralnum carbonate of uhich UmeMone and marble are another form Under the cathode toys the ie crystal* scintillate with a bluish white color In 
spot and unit orange light At i th / >u ufuch have scintillated show dearly on the crystal At b some of these scintillation spots are somewhat magnified At o a single spot is 
mat, ft / %ttU noit and shous the cuno/i and crater At d, under « magnification of 360 diameters a canal system shous as a string of globules 


that have 1 m on Irud so far in the experiments 

The lu^h speed elrt lion's emitted by the tube 
cause many li juids and solids to undergo marked 
chemical changes Just as acetylene is changed to 
a solid, so is castor oil solidified Crystals of cane 
augur btroim optque while and, if heatid after 
wards, give < fl* considerable quantities of gas If 
a solution of sugar in water is exposed to the rays 
and thtn tested with litmus paper, it is found that 
the solution lias become acid 

If a shallow dish of ordinary salt is exposed for 
a moment to the ra>s the salt turns brown By 
remoting the surface layer of «*alt it is seen that 
the crystals beneath, not readied by the rays, have 
not been affected 

If glass is exposed to the, rays, it immediately 
turns purplish or brownish in color, similar to the 
way glass is affected by long exposure to X rays 
By the use of a metul slmcil, the glass tan be 
marked with any design, either very lightly or more 
deeply, depending upon the amount of exposure 
Porcelain and crockery ran 1m marked in a similar 
way 

The color effect! product d by these experiments 
have keen found to be more or leas permanent 
Some colors are lost in a short tune, and others 
continue indefinitely 

Electrical discharges or explosions occur in a 



EFFECT ON RABBITS EAR 


After exposure to cathode rays oter tht tu > lengths of time 
M beat l at lc scabs fornu d but * k n ft ll off taking the 
old hair mth them and having bald spots 


sheet of celluloid exposed to the rayi at about 
liquid air temperatures These sparks or scintilla 
Don* are observed in a dark room during and lm 
mediately following exposure Subsequent observe 
tion of the celluloid under a microscope will show 
that just beneath the suifate there has been a dr* 
charge where each of the nparks occurred The 
craters in the celluloid an shown by a microscope 
not as straight lines of globules, as in the case of 
calcite, but as very iryegular lines, due probably 
to the fact that calcite u> crystalline in structure 
and cilluloid is not. 

If the leaf of a rubber plant (Ficus elastica) is 
pricked with a pin point, a while latex or milk is 
exuded from the puncture When a portion of the 
leaf is rayed with one milliampere of current for 
20 beconds at a distance of one inch from the win 
dow, the rayed area becomes covered immediately 
with the white latex, indicating that the electrons 
have in some way caused the cell walls to become 
permeable to the latex 

An exposure of only 01 tmllumpere for one 
second causes a color change in the leaf, with sub 
sequent dr>ing out of the raytd area to a depth 
corresponding to the penetration of the rays 

Raya Always Under ( ontrol 

X rays do not kill battens but the 200,000 volt 
cathode rays do, even with an exposure of as little 
as one tenth of a second 

One milliampere of current for a fraction of a 
second has been found nuffcunt to cause immediate 
paralysis and subsequent death of fruit flies 

A peculiar effect dutoured during experiments 
with rabbits is that a profuse growth of snow white 
hair is produced by exposure to the rays The ear 
of a rabbit was rayed with 0 I milliampere for 01 
second o\tr an area one centimeter in diameter 
The rayed skin became deeply pigmented within a 
few days, and the hair came out Seven weeks 
later new hair appeared This new hair was longer 
and was a mixture of white and gray in color 
With 100 times the exposure—one milliampere 
for one second on a similar area—a scab formed 
over tho rayed area The stab came off a few days 
later, taking the hair with it A profuse growth 
of snow white hair started two weeks later, and 
boon became much longer than the original hair 
In further experiments the exposure was increased 
to ont milham|>ere for 50 seconds Scabs deve] 
op<d on both sides of the ear, and when they fell 
away a hole was left m the ear The edge of this 
hole was at first without hair, but later became 
covered with a growth of the snow white hair 
Among the most important of ray prodncing de 
vices or substances available for scientific research 
are radium compounds and similar products They, 
are constantly disintegrating and, in so doing, give 
off alpha, beta and gamma rays The beta raya 


are really high speed electrons, and in this respect 
are identical with those of the cathode ray tube, 
but of higher average velocity 
Radium, however, is uncontrollable in that the 
experimenter cannot govern the velocity at which 
the elec irons are bombarded into apace The 
cathode ray tube offers a source of high speed elec 
irons, or beta rays, which is at all times under the 
control of the experimenter, both as to quantity and 
velocity Added to this there is the fact that one 
of the tubes will produce a very high concentration 
of the rays—one tube releasing as many electrons 
per second as a million grams of radium bromide 
Much has been learned in the past of the proper 
lies of cathode rays by brilliant experiments con 
ducted by numerous investigators With the new 
tube—completely sealed, portable, always under 
control, capable of producing a very powerful 
stream of high speed electrons—the held has been 
opened for conducting experiments previously im 
possible, and it is to be expected that our under 
Bunding of electronic phenomena will be greatly 
increased thereby 


q 


Insects cost the United Stales two billion dollars 
a year r Rather expensive pests, to be sure, 
but the Government u combating them Read of 
the fight and results in an early issue . 



SEVEN WEEKS LATER 


The bald spotf* produced by exposure to tho catho d e rays 
are now covered with new hast In erne spot. It is gray and 
white and u the other. It is white 
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The Scientific American Sport-plane Trophy Race 

Extraordinary Speed Was Attained at the Philadelphia National Air Races 

By Prof Alexander Klemin 



[fT the National Air Races the classifies 
turn of many events is baaed on the 
engine piston displacement measured 
in cubic inches, one cubic inch corre 
•ponding approximately to one fourth 
of a horsepower In the races for small engines 
the classifications ran under 510 cubic inches, under 
300 cubic inches, and under 80 cubic inches engine 
displacement With engines of the 80 cubic inch 
rating, possibilities are limited It is doubtful 
whether a pilot and passenger ran ever be carried 
with complete security by such an engine certainly 
no very extended range is to be expected in addi 
tion to the carrying of two occupants 

Hie plane having an engine of 510 cubic inches 
and a horsepower of something around one hundred 
can hardly be*contidered a sport plane Even if its 
initial cost is low, its fuel and other running ex 
penses are likely to remove H from the popular 
sport plane class The Scientific American Trophy 
Race stipulated the intermediate value of under 
300 cubic inches We believe that this is a particu 
larly useful rating and that with engines of this 
displacement or a lillle under the ideal sport planes 
for pilot and passenger will soon be developed 
In some respects the light plane rare is the most 
interesting event of a National Air Race Week 
The airplanes purchased by aerial service operators 
and by air transport companies are under contmu 



WING CONSTRUCTION OF THE WINNFR 
A outgle built up box spar U employed with venter lop and 
bottom but with fabric capering the rest 


ous observation all tbe year round Their per 
formance and service characteristics are well known 
to all professional interests However the small 
planes are, at present, mainly in evidence only at 
races and therefore their design u always somewhat 
of a surprise Their showing at the meets is their 
best selling argument The one at Philadelphia 
was no exception, and the comparatively few light 
plane entries earned a disproportionate amount of 
the visitors* interest 

The small sport plane is not just an ordinary 
plane reduced m size It has very definite charac 
tenstics of its own It » particularly sensitive to 
control, and very maneuverable, its sensitivity may 
even be excessive and certainly no controls on the 
sport plane should be balanced It has, as a rule, 
a lower landing speed and a correspondingly greater 
safety When the heavily loaded transport ships 
crash, there may follow he^vy damage and serious 
danger The small planes inspire the greatest con 
fidence by their ability to escape senous damage 
even under untoward circumstances Further, by 
virtue of their smaller dimensions, when out of con 
irol as in a bad stall, they need a lesser height for 


recovery of normal fiymg attitude a statement which 
tbe theory of dynamic similarity renders perfectly 
demonstrable 

Their small dimensions pailicularlv when the 
wings can be folded, makes their housing and trans 
portal ion to the flying field particularly easy At 
the same time, they are real fl>ing craft able to 
negotiate quite a fair distance under poor weathrr 



A PRIZE WORTH STRIVING FOR 

Thu illuittation shorn the design of th bronze plaque that 
UO* auarded in the light /<rt plane rac 


conditions Thus, Jack I^ass who piloted the 
Dnggs Dart from Dayton, Ohio to Plultuh Iphia on 
a flight of some 400 nules, cm uintrnd rain fog and 
mountains having peaks of >000 fed with fog 
cover* d valleys vet arrived without mishap Not 
once had his faithful little mitor mused and not 
a drop of water had found Us way into his cabin 
enclosed with pyrahn 

Besides the requirement as to the 300 cubic inch 
engine displacement, the Scientific American I rophy 
contestants had to carry a minimum load of 170 
pounds, exclusive of fuel, oil and water, a light 
pilot having to be compensated for by a sufficient 
quantity of ballast They could be one or two 
Beaters The race to be run on Tuesday, September 
7 (though actually delayed by rain) was to cover 
60 miles, 12 times around a closed course of five 
miles, with three marking pylons All contestants 
were to start from w at rest," with engines running 

The winning plane was designed 1 y I* Y Seiler 
of Lhe Render Reisner Aircraft ( ompany of Hagers 
town, Maryland, and is an interesting example of 
the simplicity and efficiency which can be attained 
in the construction of these small phnrs Piloted 
by A H Kreider, it averaged 91 5 miles per hour 
over the course, an extraordinary speed record for 
planes of this type in a closed nr* uit race One 
lap of the race was timed at 99 4 miles which seems 
a wonderful achievement for a 40 horsepower plane 



THE WRIGHT MORE HO l SF ENt INE 
Thu type wtU drive s small plane at 90 milts per hour con¬ 
suming a gallon of fuel in about 16 miles 


The MO wmg nine i double cambered surface, 
proved quite efht lent and it* i onstant center of pres 
sure (due to h reversed trailing edge) helped in 
the stru* tural design The 20 foot span wing is 
built very simply with one vpiimi covered spar, the 
fabric covering terminating in a wue ut the trailing 
edge 

The total area of the win r s is only CO square feet, 
and the ovei all kn r th is but 15 feet The total 
weight fully loaded is only 490 j Minds The dc 
sign of the plane is simplified also in the one piete 
horizontal tail suifacc9 the elevator and stabilizer 
being combined A wing surface of four square 
feet is attach'd to the axle and provides some lift 
a« well as giving a streamline to the axle 

On* interesting tendency is notucablc in the de 
Mgn * f these li n ht plan* s the pla* mg of the wing 
at the bottom of (hi fuselage and near to the ground 
os in beth the Rreidc r Widget and in the little Ford 
monoplane Apparently designers like to get all 
the lift thev can 1 y plating the wmg near the ground 
and so reducing both landing and git away speed 

fho second prize went to Heath of Chicago living 
the Heath 7 ombtry with a \* rv clean cantilever 
monoplane de sign who tue raged 91 2 miles per 
hour, using the Bristol Cheiub e ngint C D 
Chamberlain finished third with a two seater of the 
vintage of 1920 and the Dnggs Dart likewise 
equipped with a Wright Morehouse finished laat 



SIDE V11W OF KHM1HR MIDGE 1 
Th t ttU craft m / nmli d fust l kt a racer even to the 
pou t / sp t n r the pr p ll r 


with a aperd of 8>4 miles per beur It waa per 
haps handicapped bv the long and difir ult trip 
across the mountains whuh wr instanced as a proof 
of the rugged qualities of these light planes and it 
was somewhat old m construction 

In previous air meets pltne designers of small 
craft have had to use either foreign built engines 
or else motorcycle engines idapted to plane use 
It was gratifying t> have the Scientific American 
Trophy earned off 1 y an Ain ntan built plane with 
an American built small engine The Wnght 
Morehouse has tw y cylinders horizontally opposed 
It is rugged simple well balanced and reliable 
With a bore * f ° 75 in* his u stroke of 1625 inches 
and a piston displ i enirnL of only 80 cubic inches 
it delivers 29 h>r«opower at 2 500 revolutions per 
minut* It weighs but 89 5 pounds The fuel con 
sumption is 2Vn gallons per hour at full throttle 
The Wright Morehouse actuallv showed up better 
in the race than the foreign built Bristol Cherub, 
of similar power and design In the various laps 
of the race the Cherub missed a little in Heath’s 
plane The Wnght Morehouse never gave m indi 
cation of trouble 
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WHEN HADIO WAS KNOWN AS WIRFLESS 
The old rotary gap of W12 made a deafening crash as the sparks leaped between the dec* 
trades* In those days it uas the last u<rrd m wireless but today it is obsolete, having given 
nay to the modern iveuum tube and the quenched gap 




j 1 . 
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; 




A CONTACT WITH SHIPS AT SEA 

The obsolete sat at Bush Terminal, Brooklyn , which last its popularity whan broadcast 
listeners complained of interference The transmitter was tuned by the WA«*ei and lever 
A rotary gap u on the motor shaft and a quenched gap is on the floor 


Edison Glimpsed At Radio in 1875 

Scintillating Sparks Led to Discovery of "Etheric Force” 


N the evening of November 22, 1875, 
nineteen >ean* before Martom made Ins 
first transmitting and receding set, 
Thomas A Edison observed a strange 
j |n one G f experiments with 

a magnet, and after study lie proposed the name of 
“ethenc force” for the phenomenon Edison dr 
scribed his discovery m the Scientific Amenran, 
December 25, 1875 

This disclosure b> Edison, together with the 
theoretical prediction of rther waves outlined by 
Professor James Clerk Maxwell in 1867, and the 
creation and detection of electromagnetic waves by 
Heinruh Hertz in 1886, were developments which 
helped Guglielmo Marconi to “stand the egg on 
end,” as Sir William Prcece referred to Marconi's 
triumph However, as one writer has said, “Mar 
tom’s creation, like that of the poet who puts words 
of men in perfect Ivnc, was none the less brilliant 
and original ” 

How “Etheric Force” Was Discovered 

Edison first noticed th« distinctive character of 
the “etherie” spark while experimenting with a 
vibrator consisting of a bar of Stubb's strrl, fastened 
ut one end and made to vibrate by means of a mag 
net He and his associates observed a spark coming 
from thi core of the magnet They had often wit 
nessed the same phenomenon in i omieclion with 
telegraph relavi when iron filings were between the 
armature and the tore, but thiv had always sup 
posed it to be caused bv inductive eletlncity On 
this occasion the spark was so bright that they su<* 
peeled something more than induction 

Edison found that by touching any portion of the 
vibrator or magnet with a piece of metal, the spark 
was produced The end of the vibrating rod was 
then connected bv means of a wire to a gas pipe 
overhead, when upon a spark could he drawn from 
any part of the gas pipe in the room Subsequently 
it was found that a spark could be drawn from any 
|>art of the whole svstem of the city gas pipes. This 
indicated comlusivclv to Edison that a new force 
was at work winch was not amenable to the laws 
of voltaic or Malic cleclncilv 


By Omn E Dunlap , Jr 

Tested m various wa>» the new current refused 
to obey anv pf the established laws of electricity 
further than that it traversed metallic conductors 
A laik of polarity was observed as one of its 
pocuhnniir* It was indifferent to the earth and 
i unsi qucntlv its capahilitv of transmission through 
uninsulated wires and its independence of electric 
nonconductors was noted 

Previous to Lduon’a discovery it was accidentally 
found that when the contact of an electric current, 
which magnetized a large electromagnet, was broken 
very near one of the poles of the electromagnet, 
the spark was so much increased in intensity as to 
produce a powerful snap, like that of a pistol, while 
the breaking of the contact at a distance from the 
ilcctromagnet did not produce suib an effect The 
mxl thing observed was the drawing of the sparks 
from the iron electromagnet, or from its armature 
Edison went deeper into the subject than previous 



ThTfATOER OF THE VACUUM TUBE 


Thomas A Edison in his laboratory He was the flrst to 
discover the electron discharge in a lamp 


experimenters, but if he had been more interested 
and had delved deeper into the mystery, radio broad 
casting might have begun much earlier than 1920, 
and radio motion pictures might have been in vogue 
today Edison did not apply for a patent on his 
discovery. 

He pointed out at the time that one of the most 
remarkable features of the new form of electricity, 
which proved its perfect neutrality was that it had 
no apparent effect upon the human body and none 
on the most delicate of electric tests, the properly 
prepared frog’s leg, unless an exceedingly strong 
galvanic current was used around the magnet 

Edison** Discovery Doubted 

Edison conducted experiments to show that the 
new current differed from electricity, especially in* 
ductive electricity, in that its sparks were different 
in appearance and effect The sparks scintillated. 
The current differed from electricity in general in its 
entire independence of polarity It did not require 
a circuit nor did it require insulation It would not 
charge a Leyden jar It failed to affect chemical 
compounds sensitive to electricity, for example, 
iodide of potassium It had no effect upon electro¬ 
scopes or upon galvanometers. It was not felt by 
the tongue and caused no contraction in a sensitive 
grilvanostopic frog 

Little did the public realise fifty-one year* ago 
that this strange spark might be the basis of a world¬ 
wide communication system destined to flash mes¬ 
sages and entertainment to millions, simultaneously, 
at the speed of light, 186,000 miles a second. After 
reading Edison's announcement relative to the 
etheric force, one man wrote, H I cannot but believe 
that somebody is somewhere mistaken. Mr. Edison 
is perhaps sincere in his belief that he has discov¬ 
ered a new and valuable force; but be will soon 
learn that the hopes are delusive and evanescent." 

In commenting upon the discovery the editor of 
the Scientific American in the January 1, 1876, issue 
said, “It is a new and distinct phase of foroe, an 
unstudied phase of electricity, which will rank Mr. 
Edison the most fortunate and eminent of scientific 
discoverers." 
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IT SOUNDED THF SPARK'S DOOM 
John Fraucr, outside pick up engineer at i tation KDKA 
holding one of the 10 kUouatt transmitting tubes used at 
the Pittsburgh station The metal water rooting jacket is 
at the base of the glass part of tfu turn. 

Some believed the new spark to be the result of 
mdured electricity, but the electrual wizard proved 
that it wan not inductive In hi* tent he used the 
following apparatus, with all paits insulated except 
the gas fixture a battery, telegraph key, electro 
magnet, bar of cadmium, mirror galvanometer, gas 
pipe and a spaik gap formed by two graphite points 
about the size of a had pencil 

The unknown i urrent was passed through the bar 
of cadmium and through the galvanometer without 
the slightest deflection, and nothwithstanding the gas 
pipe connection, which would drain the wire of 
induced electricity, if there wefre any, bright sparks 
were visible between the graphite points in response 
to the motion of the telegraph key 
Since that time, similar sparks leaping tiny metal 
lie gaps have saved thousands of lives at sea hut 
today the more efficient and economical vacuum tube 
has replaced the old "park as a means of generating 
electrical om illations to set the ether in vibration 
and so make wireless communication possible 
Edison's announcement spurred many others to 
experiment and try to produce the (them force 
All attempts to generate the force with a Holtz 
machine or Lrydrn jar were (unties* It could only 


bo produced by means of an interrupted current 
from several cells, using the vibrator magnet, or an 
electromagnet operated with a telegraph key and 
battery Then the current followed the wire con 
nected with the core of the magnet, or with a piece 
of metal within the magnet's spheie of influent e 
The force manifested itself as i spark when the 
wire was rubbed against a puce of nnlal when a 
body of metal such as a gas pipe or stove was con 
nected with the wire and touihtd by i piece of metal 
such as a knife blade, or when two carbon points 
were brought in contact within a darkened box oik 
carbon being connected with tin wire leading to the 
magnet The entire apparatus had to be carefully 
insulated to exclude inductive electricity Sparks 
were also obtained when the conducting wire was 
nibbed by a piece of metal held in the hand, or even 
when the wire was nibbed by its own free end 

“Edison Effect” Applied to Radio 

The conducting wire did not have to be insulated 
It could be led through water wound around large 
metallic bodies, or trailed along the ground, yet thr 
scintillating spark* appeared One rainy night 
Fdison strung the wire from the vibrator out ol 
doors across the sidewalk, up and down the block 
in the gutter, through which a torrent of water was 
flowing, thence by an alley to the n ir of hi* lalnna 
lory, where spaiks were distinctly seen between the 
curbon points in the dark box Those who witched- 
the Hpniks caught just a glimpse of radio 1 

While experimenting with incandescent lamps in 
lUtiO, the curiosity of Fdison was amused by hlaik 
deposits inside the glass bulb und a blue halo sur 
rounding oiu of the kgs of the uobon filament H( 
thought that the blackening of the glav» might be 
caused by a molecular bomb it dim. nt He coalid 
a lamp on the oulsick with tinfoil und found that 
when it whs i mnttud in series with \ galvanoimtti 
and thi positive terminal of the filament thi n was 
a current flowing across the gip between the fila 
menl and plate Ht then plated a piece of pi it 
mum foil lietween the legs c f the filament inside 
lh* bulb and the effect was gieally increased Tlu 
phenomenon was called the * Ldisou eflecl 

thus it was tdivon who fust discovered that a 
glowing filament in a partial v icuum within a pla*s 
bulb not only shed light, but also a shower of elec 
Irons, tiny specks of negative eltctrn lty so small 
that the most powerful nutioseopc cannot delta 
them Ihese little paitides of electricity have been 
described b\ one scientist who states vh*tl if a drop 
of water which includes a n iedt nuinbei of elec 
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Fim ONE YFARS LATFR 
A half rentun aft r kd\ on i Immtry sof rtherir force* 
the sjntrk is gont—replaced by the tatuum tube This 
photoglyph sh •« i ei^ht of thi 10 kUouatt watt r t oolcd 
lubts at A/M I A of thi rubber A tie for thi Hater 

trons, because of the hydregen and oxygen within 
it, were magiufnd to the si/c of the eurth each elec 
Iron magnified in proportion wr uld be about us 
lui e e as a giam of sund Nevertheless these elec 
Irons arc to the radio receiving set as blood is to 
the human s-tim 

l dison continued his experiments arid mventtd 
the elicine h r ht hut did not pe rfert the vaiuuni 
tube dele (tor und amplifier foi ludio despite, the 
fact tint he hid uncovered its basic principle 
In l‘H)l Dr James Amin >se I Irming of Fng 
1 md, inti iduad the Htinmg v-ilvr and applied it 
to wireless reception He installed a small metallic 
plite within tin lube and connetled it to the pusi 
live le mini il of a hi r h vi It i p i hath r> so that a con 
tinuous si learn of election* would flow lietwecn the 
fiUmenl dnd plite Suue opposite electrical charges 
attnet eaeh oilier th* ele irons which ire negative 
electue ity are aUricIc d by the positive charge, on 
the plate, foiinin/ 1 continuous sticain between the 
filament anel j>l ile 

Dr Lei dc lores! in 1900 improved the Fleming 
valve hv adding a third ele (trade called the “grid,” 
making the tube more efficient md pritlinl Hi 
named it the ami i 




TESTING EQU1PV1FNT FOR FTHFRIC FORC V 


Edison's instruments, reprinted from the Scientific American of December 2% 187 j shou 
tng ska kroti used to produce and detect the strange sparks 4 A* indicates batteries B * 
key, t C," magnets, M D, armature , *&,* galvanometer f U G* gap , H F, n gas future 


ONt Ob Till MRn WIRUfSs IKANsMIl ItRS 

imattur exprnmentei % frm JWi to 1*10 used this imph ttrcun to tiff bark and forth 
Latei transform rs acre substituh t for the sparl roils an l n it ia uum tubes are the 
favorite means of genet atir g mnent to s t th eth r in i thrift m 
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How Science Can Improve Your Golf 

A Highly Interesting Article on the Reasons for the Vagaries of the Flight of Golf Balia 
that Was Prompted by a Former Article by Professor Sheldon 

By P. A. Katie 

Author of 11 Swerve or tho Flight of lh« Ball" “Modern Golf" “Modern Tennla,” et cetera 


“IN a recent issue of the Scientific Araen- 

I ctui, ProfeMor H H Sheldon, Ph D , 
Chairman of the Department of Ph>a 
ich, Washington Square College, New 

- York University, writes in a very in 

(creating manner of “The Physic* of Coif Balia.” 

In dealing with the swerve of the ball Professor 
Sheldon says: “It may he asked, ‘Why not use a 
smooth surface and thus largely avoid the spin 
which results in deviation 9 ’" 

My answers to that are (I) A smooth golf ball 
is useless for golf because its flight is very erratic 
It ducks and soars in a most uncomprehensible 
manner. Possibly Professor Sheldon, if he would 
devote his mind to this phenomenon, might be able 
to explain it Professor Sir J. J Thomson, the 



MOW BACKSPIN IS PRODUCED 


A downward glancing blow by the face of the golf dub 
against the baU t causes the latter to spin m the direction 
of the curved arrow In this drawing, "Aff* represents the 
face of the dub , "EF indicates the arc of the dub head 
daring the stroke , "CD, 9 the backspm produced by the 
downward glancing blow wuh either u'ood or iron dub, 
"HI? the line of fught after the impact and "C? the point, 
where the dub reaches the lowest point of the suing 

renowned phyttuist, in a letter to me, confessed 
that he was unable to do so I gave my explana¬ 
tion of the mutter m ihe Scientific American some 
years ago, but I am always looking for further in¬ 
formation on the subject (2) The effective spin 
of a golf hall is affeited very little by the nature 
of the marking of the < over It is produced, prac 
tically entirely, by the nature of the blow 

To produce any appreciable amount of spin the 
club head, at the moment of impact, must he mov¬ 
ing obliquely across the initial line of flight 
Professor Sheldon goes on to say “The answer 
is that one form of spin, an undcrspui produred by 
hitting the ball slightly below the center, is highly 
desirable, for this prolongs its flight” 

It is fairly obvious that hitting a ball slightly 
below its center will not, of itself, produce under¬ 
spin, or backspin, as golfers call it, for, in order 
to get the ball into the air it must be hit below the 
center. Yet, many balls so hit have the slice and 
pull spin, which are totally dissimilar from back- 
spin in their results, both in the air, or carry, to 
use the golf term, and in their action after pitching, 
of coming in contact with the earth. 

The beneficial backspm of golf is obtained by 
a downward glancing blow that hits the ball before 
the club head has reached the lowest point in the 
arc of the stroke To put it rather graphically, the 
spin m Imih golf and tennis is obtained by the 


binking implement*brushing across the ball and 
thus causing it to roll on the face of the club or 
racket. To settle a controversy about the amount 
of roll of the tennis ball on the racket, in the 
American service, 1 bad ihe strings of some rackets 
colored with lampblack and oil and allowed to dry. 
I then served the American service, using, of course, 
perfectly new balls, and obtained a perfect ixnpres 
sion of what took place Somebody will some day 
do the same thing in golf. 

Professor Sheldon speaks of Its being “some¬ 
times desirable to use some slice or pull, thus ob¬ 
taining the curved flight due largely to the effect 
of markings on the ball ” 

Why You Hook or Slice 

As I have stated, the marking of the ball has 
little, if anything, to do with the production of spin 
1 cannot, indeed, see why it should be supposed to 
influence spin to any great degree, for the marking 
is of the same nature all over the ball, and, there¬ 
fore, apart from adventitious air currents, one side 
should provide as much resistance as the other 

Professor Sheldon says “The proper surface 
markings should obviously be those that will give 
the maximum effect due to spin, with a maximum 
of air resistance. At first it might seem that these 
two things would be the same, for the spin effect 
is, itself, due to air friction.” 

I maintain and have fully explained in my book 
“Swerve or the Flight of the Ball” that spin is 
mainly, in fact, almost entirely produced mcchan 
ically by the nature of the blow I should feel 
a cry diffident in making this statement if it were 
merrl) my knowledge of physics against Professor 
Sheldon's for he has probably forgotten more about 
that than I shall ever learn, but this information 
comes to us from a pliysn ist to whom the world 
bows, no less than Sir Isaac Newton. 



HOW BACKSPIN IS OBTAINED 
A demonstration of the correct stance and address to use 
when it u desired to produce backs pin Tke hands are in 
front of the dub Head This tends to make the lowest 
point of the arc come in after the ball it struck, thus pro- 
dudng a downward glancing blow If the stroke Is made 
properly, the ball will carry true 


Writing to Oldenburg in 1671 about the disper¬ 
sion of light, Newton saidt “I remembered that 1 
had often seen a tennis ball struck with an oblique 
racket describe such a curved line.” 

The great master physicist and mathematician 
had grasped the main principle, or one of them, 
correctly, for he then said “that the parts on that 
side where the motions conspire must press and 
beat the contiguous air more violently, and there 
excite a reluctancy and reaction of the air propor¬ 
tionately greater,” 

The very curious thing, how e v er , Is that Newton 
was wrong in his premises. To strike a golf or 
tennis ball with an oblique club or bat would push 
the ball away to one side or the other but would 
not impart much spin The true cause of spin in 



THE MAGNUS FFFECT ON A GOLF BALL 


A combination of forces pulls the ball toward m F? as in 
the slice m golf lorn this diagram upside down and put 
tke page ui a vertical position and you will have the ex¬ 
planation of the action of backsptn. U AB* is then the Une 
of flight, "CD? instead of sidespln, becomes backsptn and 
the vacuum "E 9 is on top of the ball As the sain is now 
fighting gravity directly, the curve toward "F will be much 
leu pronounced than in the case of sidesptn 

golf ot tennis i» now well recognized as coming not 
from an “oblique” instrument hitting the ball, but 
from the Instrument hitting the ball on oblique 
blow. 

Golfers will understand this clearly, for they 
know that a slice or cut is made by playing from 
the outside inwards across the line of flight, with 
the face of the club at a right angle to the line of 
Aight at impact, whereas it would be disastrous to 
have the face of the club oblique to the line of 
flight, for unless the error were very slight, that 
would mean an annoying drive into the rough every 
time. 

Professor Sheldon soys. “It should be observed, 
however, that the velocity of any mark on the ball 
due to rotation may be quite different from its 
velocity due to translation through space.” 

This statement will be quite unintelligible to 
about 99 percent of those who read it, so I shall 
reduce it to the utmost simplicity and give, in a few 
words, the main reason for the swerve or curve of 
a golf ball, a tennis ball, a baseball or any other 
kind of spinning sphere in the air. 

In quoting anyone I do not care ever to insert a 
comma. Professor Sheldon has placed his qualifying 
phrase “due to rotation” peculiarly, especially as 
it )s not between commas. His statement should 
be: “It should be observed, however, that, doe to 
rotation, the velocity of any mark on the ball may 
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be quite different from its velocity doe to transle* 
don through spec*.” 

This is not scientifically accurate, for let ns say, 
hi backspin, if the mark happened to be on the 
axis of spin, the velocity of that point and the veloc 
ity of translation would be exactly the same. How¬ 
ever, I understand exactly what Professor Sheldon 
means and I am now about to hand it on to you in 
a manner that means a few million arguments 
amongst those who own motor cars or play base¬ 
ball, tennis or golf 

Very few people understand that the top of a 
wheel *u moving faster through the air than the bot¬ 
tom. Please understand that 1 am putting Newton*s 
discovery and Professor Sheldon's statement into 
popular form. 

Try This Simple Teat 

I know that to many this will sound ridiculous 
so I shall suggest a simple proof. Put a plate, an 
ash tray or anything circular up against the wall 
or any vertical object on the table. Make two 
marks on the circumference of the circular object 
in a vertical line running through the center Put 
a mark on the table or wall where the lower mark 
on the plate is. Do the same above the plate, so 
that all four marks are in the same vertical line. 
If you happen to he where other circular objects 
are scarce, a silver coin or anything that will take 
a mark will do. 

Now roll your plate forward about an eighth of 
the circle and, unless jou know about this, you will 
be astonished to see that the marked spot on top of 
the wheel, has advanced six or eight times—1 have 
never calculated it—os far as the spot on the bot¬ 
tom of the wheel The marks on the vertical sta¬ 
tionary object will serve as guides 

The simple explanation of this is that the axis 
of rotation is moving. If you jacked your car up 
and spun the wheel, all opposite parts would, of 
course, move through the air at the same Tate. In 
the moving car, however, a point at the top of the 
wheel has the speed of progression of the vehicle 
plus the speed of forward rotation, while at the 
bottom we have a minus quantity in the backward 
rotation of the wheel 

Thus we find that our golf ball gets most fnction 
on the side where forward spin and progression, 
or translation, agree Following the well-known 
law that a projectile seeks the line of least resis¬ 
tance, the ball edges over to the non resisting side, 



THE START OF A LOW DRIVE 
This interesting photograph wu taken jest after the impact 
between the heed of the dub and the ball. Notice how low 
the head of the dub is kept and also the low fight of the 
befL the streak of white in the lower right-hand corner of 
I he picture is the ball in fight The fan-shaped bend is the 
dub as it is carried through 



PLAYING A S1YM1E 

The ball has fust been struck and is in the air Notice the 
shadow of the bell The shadow of the cluh head proves 
condunvch that the head is in contact with the ground 
This indicates the low finish of the stroke that produces 
backspin and which aids control of the run when making 
shots with an iron dub 

where the backward rotation is causing less fric¬ 
tion. That briefly u the main must of all deviation 
from the line of flight that in due to rotation 
Thrro is another contributing tuum that escaped 
the notice of even Newton and thin will come u* a 
revelation to sportsmen the world over, even to 
those who already know what 1 have just explained 
Most people have heard of Flettner’s rotor boat, 
the sail less boat that is propelled by objects that 
look like funnels These are rotated by a small 
engine The air rushes against them and they try 
to swerve just as a golf ball or a baseball does, hut 
they cannot because they are attached to the boat, 
so they just push the boat along 

Something New in Ballistics 

Flettner, in tarrying out his invention, used what 
is called the Magnus effect This was discovered, if 
T remember correctly, by Magnus in 185.1 Magnus 
found that not only does one side of iho funnel 
get pushed as we have seen, hut he also discovered 
that there is a suctional effett on the opposite side, 
amounting to a semi vacuum where the backward 
spinning side throws the air current off the c) Under 
Thus it will be seen that the “swerve'* of the fun 
nets is caused by a push from behind and a pull 
from in front 

Now, instead of thinking of your funnel, or 
rotor, as vertical, consider it as a horizontal cyl¬ 
inder with backspin facing into a direct wind You 
will now see that there is one force pushing it up¬ 
ward and another pulling it upward 
Forget that it is a cylinder and look endwise 
along it You have now ^hagTam of a golf ball 
with backspin and the prtiof pf something utterly 
new in ballistics, something that may increase your 
idea of the value of backspin, namely that above 
your golf ball is a suctional or lifting force, that, 
for all you know to the contrary, may be of greater 
importance than the waJJ-rtcogniicd extra pressure 
on the lower side. 

We have here, in effect, a fp^ce analogous to the 
area of negative pressure, ef tacuum, on tup of 
the wing of an airplane. Not many people know 
that the greater part of the lift is done by the top 
of the plane's wing, yet so it is Sometimes almost 
90 percent, and possibly more since I dabbled in 
aviation, is done by the top of the wing 
Here then is a revelation to sportsmen and some¬ 
thing for the physicists to calculate, but, in order 
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to do it successfully they must know golf as well 
as physics Even so eminent a scientist as Sir J. J. 
Hiomson fell into strange errors when hr attempted 
to deal with the flight of the hall He gravely 
stated that th< beneficial backspin of golf was ob¬ 
tained by the loft of the dub Of course, jf this 
were correct, wi iould just “angle” the faces el 
our clubs, hit j straight forward drive and gel pulls 
or lines at will, ai cording to the rluh wi used, but, 
as we all know, that will not work in practual golf. 
He also stated ihut top^pm in lennis was obtained 
by hitting the hall on top, which, of course, would 
merely dnvr it onto the gioiind or into tin net To 
get really correct information as regards the phys¬ 
ics of golf, one must know the game 

Where Science and Practice Disagree 

I have been very mu< h interested bj, Professor 
Shddon's work and now that I have pointed out this 
hitherto unsuspected force lliat u acting on all 
swerving halls, I am hoping that he will devote 
some attention to it and also add to, or correct, my 
explanation of the alleged mystery of the flight of 
the smooth ball, that utterly baffled Professor 
Thomson. 

I notice that Professor Thomson lias made ex¬ 
periments measuring the difference in pressure on 
the two sides of a spinning golf ball He rotated 
the hall rapidly on a spindle, directing at it a blast 
of air, and found the pressure difference by means 
of u water manometer This is interesting but here, 
again, Professor Thomson is falling into grave error 
from a golf point of view He is assuming that 
the axis of rotation in the pull and slice ore ver¬ 
tical, whereas they are not 

The axis of a sidespin such as slice and pull 
naturally approximates the angle of the loft of the 
club on which it “rolled" in order to get Us spin 
and, in the slice, is slightly tilted baik toward the 
player In the pull the axis of rotation leans in¬ 
wardly to the player at roughly an angle of 40 
degrees Their utterly dissimilar flight and run 
should be enough to put ou>ont on his guard against 
assuming, and even 'toting, as Professor Thomson 
does, that their axis of spin is vertical and that one 
is merely the innvcrsc of the other 


The problem of supplying waler to the residents 
of Jerusalem is a great one, but modern engi¬ 
neering has come to the aid of the people. Read 
about this latest achievement m an early issue. 



THE FINISH OF THE LOW DRIVE 
The ball, traveling away from the camera is ihown in fate 
in this photograph, the low finish and the pronounced 
downward tendency of the stroke w nttUeeabh The photo¬ 
graphs on this and the opposite page, together with a cart¬ 
ful study of the test will be of assistance to both the occa¬ 
sional and the consistent golfer 
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Till •SHIMMY” IN TOLLAND A TOY FISH THAT SWIMS 


All of the toys dliutratcd in the photograph are caused to execute a peculiar dance by 
mcatu of m mechanically driven wheel that it mounted of)<enter 


The shown above , both in the water and in the boy*t handle art cleverly articulated 

and can be made tv i mm through the water in a matt lifediha ja g u ar 


The Development of Childrens’ Toys 

American-made Toys Have Ushered In a New Era of Instructive Recreation 

By Ehzabeih Banks 


jES^SlEFORE thr World War, thr majority of 
■ to>» sold in the United States were 

imported and those that wen made 
here wrre mere by products of other 
1 industries Then the supply of foreign 

made toys decreased and American "hig business" 
stepped in to provide the children of this country 
with playthings So natisfactory were the results 
that the toys made here arc now popular in other 
countries and the exporting of them has developed 
to a point where, for the first six months of 1925, 
the exports exceeded the imports. 

One of the notable features of the growth of the 
toy industry in (he United Stales is the im rcased 
demand for quality toys No longer are our chil 
drea satisfied with flimsy affairs that art very pretty 
to look at, but which soon fall apart They demand 
toys that are sturdy and above all, lifelike The 
toys must lust, even when subjected to the hardest 
use. In order to meet this dnuund on thi pari of 
the children, Ameruan parents are now spending 
more money for toys than any other people in the 
world and are getting quality products The result 
is that the toy industry in this country is growing by 
le-apa and bounds and the children arc getting what 
they want—toys that can really be played with, that 
are. replicas of things used by grown ups, and, more 
important to the parent, hut little realized by the 
child, dial are instructive 

Good Toys Most Do Something I 

The i hild of today wants to be more than a mere 
audience with Ins or her toys. It is not sufficient to 
sit and watch the toy but there must oe an element 
that allows the iluld to participate in the action 
and so, possibly, become an actor in some little 
drama of childish concoction. One outgrowth of 
this desire is the appearance on the market of toys 
that the child has to assemble These take various 
forms, ranging from set* of wooden dowels and 
perforated disks to htghlv elaborate outfits which 
supply numbers of steel girders, holts and nuts, 
I beams, motors, gears and other items that lead the 
owners of the sets to attempt to duplicate, in minia 
lure, thr work of structural engineers With tovs 
of this typo, the* child not onl> amuses huusclf, but 


with the aid of a guiding hand and a few words 
from the parent, gains knowledge of a practical 
nature. 

Every parent knows that boys like to make things 
One answer to this urge i* the mechanical toys just 
mentioned There is also the boy who has the de 
sire to make things from wood Posuibly this is one 
of the inowt instructive pastimes because the child 
must do all of the work himself, from the rutting 
of the raw stork to the finishing of the object In 
this case tin need for good loyH is very strongl) 
evident One would hardlv expect a carpenter to 
do work with a set of tools that cost a total of one 
dollar llow then, can a child, whose knowledge of 
carpentry is limited, learn to handle tools that will 
not do the work that is |»erfonned by good ones 7 
It is far better to supply the child with a set of 
tools that are made of good materials and are dupli 
cutes of the father's tools in every way except sue 
Then, properly equipped, there is no reason why the 



A PRACTICAL TOY 

This scroll saw , driven by an electric motor , eon accomplish 
actual work with thin wood 


boy should not learn the fundamental* of wood¬ 
working while he is at play The constructive spirit 
of the child will <ver come to the surface and if 
allowed full sway, may soon show tendencies that 
will reveal characteristics which may shape the 
iliilcFs future life 

Another toy dial demonstrates the mechanical trend 
is the complete machine shop shown m one of the 
illustrations on these pages This arrangement is 
driven by a small electric motor and the toys so actu¬ 
ated operate in a surprisingly life like manner They 
can be used for light work Then there is also the 
power driven jig saw With this, intricate patterns 
can lie cut and the child can exercise his or her 
ingenuity in devising puzzles and so forth. 

Toy* That Have Personality 

The psychological advantages of properly de¬ 
signed and constructed toys are not overlooked by 
our educators. They have made studies of play and 
its complement, toys, fitting the toy to the moral and 
social needs of the child of every age. Toys may 
be selected from carefully graded lists which they 
have compiled For the age when the gratification 
of the child’s sense of touch or hearing u all that is 
required of the toy, rattles, halls and other so-called 
"cradle-toys” are cited. For the "cuddling age,” 
stuffed animals, such as the Teddy bear, the ele¬ 
phant, and soft body dolls are recommended. So 
the lists go, through the period of the toy and into 
the “sports” age 

These lists are as useful to the retailer as to the 
parent, since they enable him to handle intelligently 
the request for a toy for a boy nine years old or 
for a girl five years old. They advise not only as 
to the general type of toy, but specifically as to 
sue, color, snd weight They alio take the season 
into consideration As surely as spring brings the 
hurdy-gurdy, so it brings marbles and lutes, so sum¬ 
mer ushers in the toy sailing boats, and winter the 
sleds. 

Our educators have further advocated that toys 
be bought in related units. The child shapes his 
games after the activities of his elders, his toys 
should have the same relation to one another ds 
their originals in the adult world. Can a girl who 
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TS SIN SCARFD 7 

Thn Itule doll ailed Ann. rai«r< her hair when a 

levsr in her back is / tubed 


has nine dolls but haa neither a doll's bed nor a 
dolls (hair play at keeping house 7 Shall a boy 
who has a horse and a sailing boat stage his play 
on the seashore or in the barnyard 7 Or perhaps 
he has a horse and a rooster for the barnyard, but 
the rooster is twice the *iie of the horse! 

The \alue of toys in the physical development 
of the child has not been neglected Indeed, the 
outdoor toy is almost exclusively an American crea 
lion So obvious are the Item fits derived from exer 
else toys designed for outdoor use that further coni 
inent is not necessary As a nation we weie sold on 
physical culture and outdoor recreation year* ago 
Recreational toys are more appree lated as our coun 
try villages grow into towns, and towns into cities 
and as barns fences trees and cabbage patches give 
way to sidewalks and carefully tailored lawns 

Did the American loymaker sense tht appeal 
which something new has to the average adult and 
make a hid for success on that score or is hr en 
dowed by nature with inventive power superior to 
his competitors in foreign fields ; Be that as it 
may the American toy maker has put more new toys 


on the market in the ten years of his i seen da nr y 
than Furopc ever dreamed of He gives peisonality 
to hie toys The Teddy beat although hi* pudgy 
figure was conceived in Germany, was given us 
name and popularised by an American, Seymour 
I aton Tommy linker and hn> associates are rer 
ognixed joyously by the youngsters 

The American dolls have bumne known as chai 
acler dolls Ihty illustrate particularly will the 
vigor with which the American manufat turn set 
about to capture the American toy market The 
American doll had long been considered inferior to 
her German cousin, due to ihr fact that ihe making 
of the bisque head of the Geiman doll baffled the 
Ameiuan Nothing daunted hi developed his doll 
with an unbreakable head and soft body, give it 
character, made his appeal to the children who 
want their dolls as nearly like real lnbii* a« pos 
sible and now the world clamors for the unbreak 
able 1 mama” doll Raggedv Anne, Aunt Jemima 
Ro*t O'Neil's kewpirs, and « host of i hi loon char 
Biter dolls, such as the Skeem Boy, Little Orphan 
Annie Felix the Cat, and kn/y Rat furthei illu* 
tratt thi* knuik of the attachment if a jtcrsonality 
to a pioduct 

20,000,000 Dolls Annually 

Indeed, the American doll industry warrants spr 
cial mention, so amazing has Inen its development 
Up to 1875, or just 50 yiar* a^o there was not a 
doll factory m the United States Today the retail 
value of the products of the \imrnun doll factories 
is about 25,000,000 dollars annually It is con 
crivahle that the first doll made in this country i* 
■till treasured in a trunk of kupsakes in somebody s 
attic If so, *hc should be feted on her fiftieth 
birthday 1 Imagination fails us when we try to pic 
ture such a party realirin n that her descendants 
arc estimated at 20 000000 doll* a year 

I o put and keep good toys in the Ameru an home 
ha* been the homsl aim of widely diflVnn r tv pis 
of jierson* Lducators have ^ivcn thur best Our 
penmen have contributed mu b parliiularlv t) tin 
individuality of the Amen uii toy Progressive 
manufacturers have Uen receptive to ideis to be 
garnered from both these s uriis they have kept 
thur toys up to d ate and truly represe ntativr if thr 
age in whnh we are livin^ Toy airplane* toy 
submarines, toy vacuum chant is leplua* of thi 
inventions of our progies* arc on the market 
promptly—so promptly and in such detail that it 
is not an exaggeration to ^av that should the hi* 
lonan in the future have nothing hut a collection 



III IS A ( OOD RtNNFR 

felt i // / it! f,h tfu nr t i g i l d p as lo g 
ih r j. I pt tn mot o i 


of our best io\s lu w nld lie ablt to appraise our 
age wiih a fair digue of accuracy Is our tran*i 
lion from the age of thr horse drawn vehicle to the 
motor age mote pit ture*quely told than in the pass 
ing of thi hobby horse so natunlly displaced by 
the toy automobile^ 

This embodiment of industrial and mechanical 
advances in the toys of our nation cannot be over 
looked from an educational standpoint keeping 
the child al reast of th« time* and doing it in a 
inanm r lint de i * not *avor of compulsion is a sen 
ous problem that is hi a large measure answered 
by loy& Our future engineers sc lentisth and world 
leader* are now in the he n e p] lying with toys 
Will these help to fit him for the coming years 7 If 
properly seleitcd they will do jubt that and sone 
day I he try manufacturers will le able to chalk up 
othe r triumphs fc i the ir < raft 

q FI* plaints in Illinois f \ / live ones , but some 
Mmg just as inh restingfossil remains that hate 
an imjtortant plait in history 1 lu diiroierv 

it ill ht di stnl nl in an tally issue 



LEARNING TO RUN ALL KINDS OF MACHINERY UNBREAKABLE TOYS OF QUEER SHAPFS 


Thu young men is «iWr the envy of all thf other boys because he is the proud owner of a Fith segmented figures of the type shown the chili can amuse l r elf for hours The 

complete muuature machine shop driven by on electric motor The toys are exact duplicates animals can be /hi ted into all sort of shapes yet th y c anmt b la a# i The jo nls are 

of Urge machines in everyday use entirely fitxiblr so that the parts art easily m r alt 
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Tools and Household Implements of the 

Climate, Now Show 

The monumental ncorda and various works of art, and abo\e all, the 
writings of the Oreek* and Homans, have made us acquainted with their 
customs and ihur \*r\ thoughts, and although the litrruture of the Egyp¬ 
tians is slight, tin ir monuments and the remains of the utensils that they 
used have been presmed bv the drv climate and now afford us an insight 
into their mode of lift The wonderful impetus given to archaeology by 
the recent dismvrneb in Lgvpl is one of the most interesting cultural 
cvinLs of the century ^e have already described the glories of Tutank- 


Ancient Egyptians, Preserved by the Dry 
Us How They Lived 

hamen’s tomb and we now pasa to another interesting phase. How did the 
Egyptians live and work and enjoy themselves generally? We find that 
their lives were very much like ours, for their civilisation was quite 
advanced for the remote period. It ia diBrult to visualise these conditions, 
but a visit to The Metropolitan Museum of Art in New York will go far 
toward shaping our ideas about these wonderful people. A number of 
>rar* ago, Mr A. M Lythgoe, Curator of Egyptian An, conceived the idea 
of having a series of cases devoted to articles used in the daily life of the 
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Egyptians rhe exhibits have been gleaned from the exravation of ordi 
nary sites which have brought to light a great variety of articles of every 
day use Of these, only some of the general classes need be enumerated-— 
such as, for example, pottery dishts, vessels, and stone jars, knives and 
other implements of bionze and flint bronze needles and loom weights of 
limestone and Nile mud, weights of stohe and broiue, measuring rods, 
articles for the toilet, broiue fishhooks and lead sinkers for weighting the 
fish nets, wooden tools, such as the hoe, the rake and the winnowing scoop, 
written documents, generally on papyrus, including letters, contracts and 
even medical recipes children’s rattles, dolls, and toys, particularly in 
terra cotta, representing various animal', musical instruments such as the 
harp, and rush matting* which had been employed as floor covenngs or 


door hangings man) of them similar to those in u« in modern I g>ptnn 
houses In anolhei poit of the exhil it wi set m ilts like the old apothe 
cary used some 75 )< irg a^n Htn in millet* 1 knti a I with thoM. which 
atom mabwi*. and gold beater-, arc wn]dm r in this uiy day Carpenter 
m anciml l* r Vpt used tin Hjnare uul lu<kla\cis tin ihilk lim little 
improved today Some of their a r riciiltural implements wire cxeissml) 
crude and thtir idea of u pul lit \ciy nmc Wc tan unsginc little 
L r vptian children scnniLling for camp stool-* Mich a*- the one *hown 
Paint powder and boiled hsir wen all \irv mu h in cxidcnci ind their 
wen parties where we ha\e incontestable proof thit litth cubes were made 
to turn somersaults like oui present di\ di t The mmim and fineDothed 
comb illustrated above also was an Egxptian intention 
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IIlL lOHTlNLS HUT Will 111 RETIRNFD TO INC1L SAM 
7 A ftpum on the earth indicate tin amount i of imuwjr principal and interest that mil paj of the mnou star debit 

« 


How the Nations WilhPay Us Their War Debts 



hRHAPS the uljtion of the United 
States to the debtor nations was ne\er 
more happily put than in President 
loolidgcs Mtmonal Day at 

Arlington The President referred to 
thi loans made to foreign govern menu and foreign 
enterprises foi the purpose of reestablishing their 
puhlu iredit and their private industry He *aid 
By such action we havt not only discharged an 
obligation to humanity but haw likewise profiled 
in our trade relations and estiblished a community 
cf interests which tawut be but an added Purity 
for the maintenance of |Kace Insofar aw wi tan 
confirm other people in the possesion cf profital It 
industry without injuring ourwilves we «ha!l ha\e 
removed from them that ecommie pressure produr 
live of ihov distensions discords and hostilities 
which are i fruitful fcource of war 

It has Inen in acc trdarnc with these principles 
that we haw made r enerouh settle rm nib of our 
foreign debts The little sentiment of live and let 
live' expresses a r rcBt truth It his feen thought 
Wise to extend the pavmeut of our debts n\ei a 
long period >f >eirs with a wry low rate of interest 
in order to relieve foreign pccplcs of the burden 
of economic pressure bevond their capacity to beur 
An adjustment has now been made for all these 
major obligations md ihi y havr all hut one been 
mutually ratified The m in! pimnplc if the piy 
ment of inti mat ion il dc I is has Iccn preserved 
Fvery dollar that we hive idviiiccd to these 
ountriei) they have pr ihiimiI ti n pav with some 
interest Our National Treasury is not in the 
linking busmens )&e did net in ike these loins 
us i banking enterprise Ue made them ti a vciy 
large extent as an liindent to the prosecution of 
the war hive not sought to adjust them on a 

purely hanking basis Me have taken into eomod 
nation all the eireumstinces ind the elements that 
attended the original tranbartion ind all the results 
that probably will fle w from their settlement 
They have been liquidated on this broad and moral 
humanitarian basis Me believe that the adjust 
mints which have Imtm made will be mutually 
lenefuial to the trade relations of the countries in 
volved, and that out of these economic benefits 


there will be derived additional guaranties to the 
stability and peace of the world 

1 While we are thus desirous of the economic 
welfare of other countries in part beiaut* of its 
illation to world peace we ought to remember 
that our own government c wet a great duty to the 
American people in this direction It l* for this 
linson in part that I have insisted upon a policy 
of eonBlructivc economy in the national adminis 
nation If wc can make the cin umstancn» of the 
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MNOTHtR lRtsiNTAHON OF THF FACTS 
/ ir cWt htfutng the diitr butioi of debts under the 
debt *eitlem nts mac/** utth f rrtgn got eminent* 


jtopic easv if we can relieve them of the burden 
c f heavy taxation we shall have contributed to 
ihut contentment and peace of mind which will go 
fat to render them immune from any envious in 
clinahon toward other countries If the people 
prosper in their businet* they will be the lesa 
likely to resort to the irritating methods of compe 
tilion in foreign trade ouf of which arise mutual 
misunderstandings and animosities ” 

Now let us see what the nations have borroweel, 
with the amounts to be paid including interest 
1 he terms of payment allow the debts to run over 


a period of 62 years and the total amount to be 
received by the Treasury, on account of principal 
and interest is as follows 


Belgium 

$727330.50000 

Czetho Slovakia 

321311.433 88 

Lbthonia 

33.331.14000 

I inland 

21.695,055 00 

France 

6347.674,104.17 

Great Britain 

11,105,965,00000 

Hungary 

4693.24000 

Italy 

2,407,677,500 00 

Latvia 

13.958,63500 

Lithuania 

14331.94000 

Poland 

43568735000 

Rumania 

122.506 26005 

Yugo Slavia 

95.177,63500 


$22,14.33*999110 


This m a tidy little sum even though we may have 
to wait a lifetime for all of it Now let us see 
what the principal countries will pay the first year 
and the peak }rars 

Great Britain Principal of debt (a* funded) 
$1,600 000,000 interest $6,505,965,000, total $1], 
105965,000 Initial year $161,000,000 peak year 
*187 250000 

France Principal of debt (aa funded) $1,025, 
000000, interest $2822 675,10417, total $6347, 
67110417 Initial year $50,000000, peak year 
$125 000 000 

Italy Principal of debt (as funded) $2,042 
000000 interest $165,677,500, total $2 407,677,500 
Initial year $5000000, peak year $80,088000 
Belgium Principal of debt $417,780,000 interest 
$>10050,500 total $727,830300 Initial year $5 
840,000, peak year (1984) $12 868000 
It would be tiresome to consider the other toun 
tries as the arrangements are practically the same 
So if, as the President said, we are not in the 
bonking business we have been at least considerate, 
and we almost said have “tempered the wind to the 
»horn Iamb M 


In the detection of crime, bullets and guns con 
tell mute yet reliable totes when properly e* 
ammed Read about this latest development hi 
an early issue of this publication 







Peace-time Medals for Heroism and Service 


The “Scientific American Medal for Industrial Safety” has been awarded 
eight time# by a Committee of the Amenian Museum of Safety for safely 
inventions The ‘ Edward H Harrimfcn Railroad Medal” » awarded for 
the promotion of safety on railroads The ‘Carnegie Hero Fund Medal” 
is (or notable cases of life saung The ‘Anthony N Brady Medal” is 
awarded for safety The Trudeau Medal” is for the relief of consurap 
lives The In*ull Medal” i* for resuscitation from electrical shocks 
Hie Interstate Commerce Commission Medal' is awarded to railroad 
worker* The “Joseph A Holmes Medal * is for heroes in mineral indus 
tries The Consolidated Cas Company of New York and affiliated com 
panies offer a medal A medal is bestowed by the Massachusetts Society 


for the Prrwnlioi of Cruelty to Animals The MCirtir Mt lal for 
Resuscitation is in thi gas fitld The Ssli nil ( oiim ittet for the Pre 
\intion if Blindness have a medal for stmti* t tie I Imd lhe l nit d 
State Bureau of Mines award* a medal foi I ia\ei) The United Stoto* 
Coast Guard bestow* both gold and Mfecr mi dab Wr illustraU sc\c r il 
mi dal* foi heroes of fire and police dipsrtmcnts The R larv ( luh f 
New York awards a medal fer conspi wu* em is t> lmii init\ I lie 

Amenean Red ( ro&s Trophy is givm fir (inir p in y n rk II Pin 

syfeania Railroad Medal i for safet\ work Jhi I Hi lhe 1 i \ \ail 
i rented a fund for awarding braviry imdiN t til phom p nl is I hi 

National Safely ( utuil* I iM Aid 1 1 iph> i i r teal in ei liw 
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A Flock of Unique Hybrids 

Nature Plays a Curious Prank in Mating a Domestic Sheep and a Wild Ram 

By EtM W. Mutgrave 


N an isolated bection of «oulhwfbteni 
Arizona, surrounded by bairen dnert 
mountains, lie* the \alley of Quijotoa 
Tall, forbidding cacti gntl it about, 
—— " pJ jealously guarding iU entrance So re¬ 
mote is it from nvili/ntion and mo uninviting in 
appearance that few have cared to visit it until the 
lent two or three yean, when it was dittfovered that 
hne Nature had played one of her uinous pranks 
and had created a small group of animals worth 
traveling many rough miles to see 
The old adage that the world will beat a path to 
the door of the truly great has been demonstrated 
in this instance, for many curious sightseers have 
followed the trail to this iemote laboratory of Mother 
Nature**, borne have come away frankly pooled, 
others have differed as to their opinions of the origin 
of the queer creatures they had seen That they 
were the offspring of a domestic ewe was an assured 
fact, but the sire was unknown Supposition has 
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THE QUEER BROWN HYBRID 
Its My li covend with hronn Mr utUrad of wool 

placed him eveiywhere in the category from a billy 
goat to a mule deer 

So heated weie the aigumenk, so rife the cIhcuh- 
hions, so varied the opinions that, three years ago, 
the news drifted luto the office of a local representa¬ 
tive of the United States Biological Survey He im¬ 
mediately div redited a < rems between domestic sheep 
and either goats or deer, but, desirous of securing 
wienlific data, and bent upon satisfying personal 
curiosity, he undertook the rough trip to the Mexi¬ 
can holder where he made a thorough investigation 
and returned the following authoritative verdict* 

The animals are undoubtedly a trot* between a 
domestic ewe and a mountain sheep—the only iron 
of the sort positively known to exist Perhaps the 
coarse hair and the presence of a pair, or some* 
times four horns, on the head of the sheep raised 
by the Navajo Indians on their reservation may in¬ 
dicate the same strain of blood That, however, can 
be only conjecture 

The little group in Arizona was found t» consist 
of one old unshorn ewi, the mother and grandmother 
of the line, a half breed ewe with a lamb, a inagmfi 
cent ram, and, queerest of all, a datk brown crea 
lure with no mtige of wool but covered with coarse 
hair and equipped with a pair of dark, heavy, cor¬ 
rugated horns All have well built Indies, sturdy, 
square feet, bright, bountiful eyes and a light rump 
spot, unmistakable marks of mountain sheep The 
old ewe has undoubtedly mated with a mountain 
ram, for the entire line shows the Maine cross-breed 
ing, a result both ama/mg and amusing 
The first, and therefore the eldest of the hybrids 


is the half-breed ewe. Following a second mating 
with the mountain abeop a male wat born, the 
handsome young fgjjErtderred to. The half-breed 
ewe has likewise with a wild ram, the result 

being the strange brown creature which is the most 
interesting of the flock because three-fourths of the 
blood coursing in her veins is of the wild strain. 
These three are certainly hybrids of the rarest sort. 
The group had increased, by last year, to twelve in 
number, but what th£ younger lambs are, none ran 
positively say They arc, of course, hybrids, too, 
but wbrlhcr they were sired by a wild sheep or by 
the young half-breed ram that is now grown and 
running with the flock none may know 
The origin of these strange creatures was pieced 
out from information gathered in part from “Old 
Juan,** a Pa pa go Indian, who, with his family, lives 
in this lonely little valley 

Years ago he selected u Mite on the bunk of a 
Mream created by the bubbling waters of a living 
spring There in the static of a huge willow tree 
he built a small house of adobe and proceeded to 
rear a family The innlhrr and the daughters 
woiked in the garden, raising beans, melons and 
“chilis, - * while Juan roamed abroad, often going into 
the mountains of old Mexico, a few miles to the 
south, whence he brought home meat of the nioun 
lain bhcfp which were there quite plentiful 
Once or twice a year the entire family journeyed 
north to the little towns of Ajo or Gila Bend to huy 
supplies of flour, sugar and coffee to supplement 
their meager rations. It was on one of these trips 
that a man who was shipping sheep from that rail¬ 
road point had given to the little Indian girl, Quina, 
a small lamb, an unfortunate little “leppy” or 
‘‘bummer*’ forsaken by its mother. 

That was the beginning of a period of faithful 
care and devotion Through the long months that 
followed she watched with pride while the lamb fat¬ 
tened and grew. She often wondered why it had no 
horns like the small band of white nanny goats that, 
with a patriarchal old billy, belonged to old Juan 
Quina’s pet was turned out to graze with these goats, 
and when they went into the mountains and failed 
to return she trudged many weary miles across the 



THE HALF BREED RAM 
Ht mi three years old when this picture was taka a 


desert to find them and drive them home. But that 
winter the girl went to a government aobodt, and 
during her absence the animals roamed about as 
they chose, and were gone for weeks at a dine. 
Juan knew that their favorite .resort was on a moan 
tain between his hut and Altas Tinajas (The High 
Tanks) or waterholes where the mountain sheep were 
so numerous, and where, it is probable, die strange 
mating occurred. 

Winter passed, and one day in late spring the 
iamb, now a full-grown ewe, came in with a wee 
iamb at her side. Quma waa delighted, and, gather¬ 
ing the baby ewe into her arms, looked lovingly 
into its bright eyes. When, shortly afterward, she 
discovered the points of horns coming through on its 
head she thought surely the old billy-goat was its 
father. 

The following spring both of Quina’s ewes 
brought lambs, the older one a male, and the 
younger a female The Indians thought this the 


THE FIRST BORN HYBRID 

bhe is on the left Her second o/spnng is on the right 

funniest little animal they had ever seen with its 
coarse brown hair with the white patch m the rear 
and the horns that boon came. But Quina loved 
them all 

In fair English she tells of how a white man rode 
up to watch them as they drank in the cool brook 
while she sal nearby weaving a basket of yucca 
fibre He admired her pets and delighted her by 
expressing the opinion that they must surely be part 
mule deer, because that animal has such heavy horns 
and also wears a light rump spot Before leaving, 
be warned her that there was great danger of their 
being killed by coyotes, but the old billy goat and 
the young ram proved to he capable defenders of 
the flock 

Many have visited the valley to see the rare ani¬ 
mals whose fame is spreading rapidly, and a abort 
time ago a patron of science wanted to purchase 
them a* a gift to the state university. But Quina 
shook her head “No want sell,” she said. “Maybe 
take hund'ed dollar, one sheep ** The tale waa not 
made. 

It seems inevitable, however, that some day they 
will be bought by someone who will perhaps place 
them in a private park where they will be under 
constant observation and where an accurate record 
will be kept of their increase. Even as this article 
is being written rumors are afloat that negotiations 
are under way for such a deal. Let us hope that 
these efforts are successful, for although a park may 
not furnish so picturesque nor so unusual a setting 
as was the valley of Quijotoa, it may mean the 
assured preservation of this group of rare hybrids. 
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A fkw ef dto "V h lea hto " with uUbH opa> to ahow Interior nAinha Top of the fautmeat, itunrlng the po—tlon of the violin and ihr bow 



How the “VlohmUta” Is operated The small chariot, V, to which the bow U attached mow* bark and forth over the 
violin string*, being actuated by the cable* parting over pulleys P and Pj Three arc attached to the bellow* S and S i9 
through wheel* C l and C # The air nect—ary for operation b fed to the bellow* through the regulator* D and D,. 

B e si de* the Utter and the rleetrle blower* there are other auxiliary bellow* and valves Dd Di h and T These regulate 
the preware In the air reservoir* A B , A } and B Hie bellow*, a , m J and a control the action of the pc rforated 

muale roU which In turn controls the operation of the artificial finger* and the bow 

* 

A Violin Played by Mechanical Hands 

Om of the intriguing problem! that has held the attention of mechanical meam of key* that were actuated by electro magnet* The string* werr set 

engineers for at least the last three centuries is the production of a device in \ibration by one or more whirling di*ks that were I might in contact 

that will play a violin without the aid of human hands The photographs with them a* required for thi rendering f a mutual piue This ustru 

and diagram above illustrate the latest and most successful attempt but ment was quite a sun ess musically but from a mechanical standpoint it 

because of the intricacy of the proposition, it is interesting to review the had several weak points Net the least >f the* was its short life Mow w< 

work that has been done heretofore In 1627 in his ‘Trait* de l’horroonie* have the Violomsla/ perfected by two Frenchmen Fmile d Aubry and 

Universelle,” Father Marsenne mentions a device of German origin which Gabnel Baresu Hie musical score for the Violonula is perforated on a 
was called the “Harpsichord’ and which was purported to produce median roll of paper in much the name manner as that for a player piano The 
ically the sounds of a violin The apparatus however, was very crude and perforations control the flow of sir and consequently the action* of the 

the best record that we have of an instrument of this kind that was really mechanical fingers and the bow Ihe positions of the part* art shown in 

successful is that of the M Virtuosa H which was perfected in America in the photographs The violin proper is mounted on a series >f hinges The 

1906 In thu device, the fingering of the strings was accomplished by mechanical fingering and the bowing is said to be nearly perfect 
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HOW THE PELTS ARE REMOVED 

Many of the furs that are received by the establishment are not yet removed from 
the bodies Therefore, a workman mart he detailed for this purpose 


WHERE THE SKINS ARE SORTED 

At this pant, the pelts are separated into two general classes consisting of the large 
and perfect ones and the smaller ones with slight imperfections 




REMOVING THE SURP1 US FLESH 

In order to prevent the spoiling of the skins by the detuv of small hits of flesh and 
fat that might chug to them , this knife is turd far scraping 


SOAKINC WITH A SALT SOLUTION 

Skins are made soft and pliable by the liberal application of a solution of salt and 
water The density of the saline solution u gradually reduced 


How 50,000,000 Rabbits Furnish Milady’s Furs 


With the enormously uureasrd demand for fur wearing apparel has coine a 
corresponding decrease in the supply of natural furs of all kinds 
Hunters and trappers ha\e Itern unable to knp up with the demand for 
different kinds of animal skins and as a result, o new industry has sprung 
up Thn> hue to do with thi "inversion of rabbit skins into fur gar 
ments and so manipulating the pelts during the curing process that the 
finished rout, neck puce or other artulr of wearing apparel will resemble 
one or the other of the various expensive furs that arc now hard to ob¬ 
tain The photographs on this and the opposite page show the more 
important steps in the process The rabbit skins are first collected from 
various sources. Amateur and professional rabbit breeders contribute 
from their slocks. When the pelts arrive at the fur-con\erting establish¬ 
ment, they are sorted into two general groups, one containing the large 
and perfect pells tfnd (he other the small and imperfect one*. These 


two grades go through different processes as will be described below. 
We will first deal with the large, perfect skins A special knife is em¬ 
ployed for the purpose of removing the last vestige of flesh from the 
hack of the skin in order to give the pelt a perfectly smooth surface 
The skins are then treated in a salt water bath to make them soft and 
pliable and to enable the workers to handle them easily. The strength 
of the solution is gradually reduced and after the pelts are stretched to 
their original siaes, they are washed thoroughly in water. Soap and a 
hnish are vigorously applied in this step Hie skins are now transferred 
to a so-called “fulling mill” where they are given a thorough rubbing 
and streUhing A sour bran bath now awaits and the skins are put In 
it This is for the purpose of causing the pores to expand After a few 
days, the pelts are removed, covered with alum and placed id revolving 
casks, which are kept turning until the furs are completely dry. In the 
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HERE THE SKINS ARE DRIFD 

After « fryer of alum U applied to the uet pelt* they are collect uly placed m 
theae remitting eosks and tumbled until they are thoroughly dried 


1 he second 
dun 


HOW OIL IS APP1IFD TO I ELTS 

r it fen r graft of akin are aubject / to an oil ng or grtaung prottu 
g uni h olive oil tr pork grtaie h rul Ied thtr uf,hl\ into the n 



ONE OF THF IMITATION PROCFSSES 
Thu ingenious machine atritchei the rabbit fur a so that they lose their onginal 
shape and assume that oj an otter tfan The value u thus i ncreas d 

curing treatment for the lower grade* of furs, the process, except for the 
4 fleshing” or removal of the bit* of fat and flesh that cling to the pelt, 
differs materially After thu has been done, the skins are sewed to 
gether in pairs and are then covered with either pork grease or olive oil 
The fulling process is emplovid to completely saturate the skin with the 
oil or grease In order to allow plenty of time for the absorption of the 
material, the pelt* are allowed to stand for a few days They are then 
stretched oat to dry in the open air and in order to insure proper soften 
ing, they are subjected to a light beating with a rod It is, of course, 
necessary that none of the grease or oil remain on the surface of Lhe skin 
as the only place where these are wanted is in the ports Therefore, the 
pelts are plated in the drying casks until the outer surfaces are com 
pletely free from oil or grease Another softening beating follows and 
then steel combs are used to straighten the hair and smooth it out This 
completes the curing process for both the high and the low grade pelts 
and from this point on, the treatments are practically identical The 
next step u to impart a luster to the htir and to hide any defect in the 


ONE OF THE FINAI STIPS 

Luttug tie cured aid treated ski ij A ott the van ui forms and patterns fr m 
ul rh the pelts art tut to tl req t r i hipe f d ff r £ garm Ms 

pell that illicit lower it* value if dctcclrd Machines an used in this 

* luateinip process Ihese *ysUmalifally mb and brush the furs, work 
ing them into the best possible condition During this part of the treat 
nunl a solution of alcohol, gum lac glycerine \olk of ig n and cotton 

Mil oil is worked into the pelts lhe furs hh tli< u it med out They 

are now colored according to the name under which the> will c\cntu 
ally lie sold Tor instance to imitate k pard skin a solution of by pi 
sulphite of soda is applied Of i curse the texture of the skin the length 
of the hair and the upp<urun<< <f it <nur into the determination of the 
type of skm foi which the rabbit furs will be sold Aflir they arc soiled 
affording to these classicali ms, they are passed along to the camoufleur 
Hue, as mentioned above, they may be spotted to lmitatt k< pard skin or 
tiny may be subjected to other treatments that will produce simulations of 
the hides of other animals Tor one of these the operator shaves off the 
upper part of the hur with a specially designed machine Following 
this the hair is touched up at the roots with u solution of alcohol and 
potash of soda Any loose fur l* then removed by beating 






















1 HP MOST COMF1 ETE SET OF ( HIMES IN TIIF WOM D 

v l flirty it ii i tity a tk 11 himri Ihilr ttuir beautiful to i i are flung out on the nr to be hard foe miles out to tea They ore made to Mirth 
the hours, half and quarter hours um u U as to furnish musical entertainment 



STANDING AS A BEACON FOR SHIPS AT SFA 
l hi no tuinal itluiunat on of iht thimi is mid to be of ttdue to navigators of small boati who do not make landings in fore dark The sinking e/eu of the chimes and th 

lighted waterfront of Avalon Bay ts tnvtdly shown in the above photograph 


The Chimes of Catalina Island 


Located 2J0 feu above Aiulon Bav on Catalina Inland, and housed in a 
beautiful lowir a *et of (hum* forlh a mi home to each incoming 
paMengci steamri with its freight of >a<alioniHt> Oil thi departure of the 
vessels, the melodious tones »end thiir fanwell notea out over the sea, 
chiming au nunr the (hums art played in atcompanumnt to the nightly 
concerts of tJu Cat lima Marine [land in the Grub Amphitheater, located a 
mile distant atross the lo\dy cu\e where the pi turesque city of A\aIon is 
situated With iht sinkin,; of ia< h hour half and quarter hour the chimes 
peal forth tlxir musical (holds \t \espcrs they are used foi a special 
musical semei while on feMive occasions n program of selected numbers 
is played fre in llu coiisnli (mated in the offices of the Santa ( a Laima Island 
Company Nt I onh dews the beautiful sound pcmlialc fi\r miles out to 
sea but \ia 11 dm the chimes an flashed into the ether through radio 
station M\XO Here w is one f the most difficult piohUms whirb $on 
fronted the iiiMallirs—that of suueMfullv harnessing the toms uo that they 
could bo effet live I) tiansmitted < ut into spat c—but U was solved* Mr J C 
Deagan, master inventor of percussion musical instruments states that these 
chimes arc the most lomplctr set m the world There are twenty tone*, 
D to A, chromatic A three horsepower motor and 45 volt generator arc 
located in the (hums tower t » opt rate the bells It toolc more than three 


Mars to construct the specially designed clock and electrical devices which 
operate the tubular bells—and it look ten years to make the great tubes 
thrinst Iwst The automatic clock operates the chimes every fifteen minutes 
during the day, and in addition there are two complete acts of keyboards, 
or consoles, from which the musical tone* can be controlled Nearly ten 
miles of wire were required to connect the chimes with the consoles—one 
located in the offices and the other in the Greek Amphitheater When the 
bells were ordered, it was distinctly specified that their tonal qualities be 
soft musical and free from any harsh metallic qualities To achieve this 
meant special testing—month after month of painstaking experimenting 
during whir h time 94 alloys and more than 100 diffen nt wall and diameter 
proportions were considered before the ideal of perfection was secured 
rhrn came the problem of atmospheric conditions at the island Hie long 
steel tubes were to be subjected to sudden changes of temperature from the 
sea air and from the heat This situation involved considerable testing, 
and difficult) was encountered owing to the expansion and contraction of 
the metal, which affected the tonal quality Unlike cast bells, these chimes 
make possible extreme accuracy of tuning, men intonation, and uniform 
volume, carrying capacity and tonal characteristic* throughout the entire 
register, no matter at what distance the sounds are heard 















SCIENTIFIC AMERICAN 


439 


How Washington’s Garbage Pays Dividends 

Efficient Disposal Plant Reclaims Valuable Oils and Greases 

B) Nell Ray (larhe 


HE lowly garbage pails of tbe District of 
Columbia have been furnishing otu of 
the phoupal ingredients of a brand of 
toilet and bath soap widely adverts d 
for its purity At the same time tiny 
are yielding a revenue to the United Male** Treasury 
of between SO,000 and 75,000 dollar* annualh 
Time fourths of this sum goes ha< k into the Distru t 
appropriation, in accordance with the plan for 
financing affairs, hut the other fourth helps to pay 
tbe salaries of the President, the postman and the 
prohibition agent 

The plant which reduces the garbage to oil or 
grease la an old one, but it yields a better quality of 
reclaimed material than any other plant in the coon 
try Soap and candle manufacturers offer a premium 
on its product The set up is known as a modified 
Chamberlain system for the reduction of garbage 
Tbe collected garbage is cooked for eight hour* and 
Uwn is put under hydraulic prist*s and all the grease 
squeezed out of it The principal constituent* of that 
grease—stearic acid or stearin, and a little glycerine 
and red oil—are used in tbe making oi soap and 
candles In spile of the fait that the idea i* a little 
molting, the product is perfectly pure aftir having 
been cooked in live steam for such a period of time 
When the garbage men hate collected the contents 
of the family swill buckets in their covered trucks, 
they dump it into the seventeen 55 to 00 ton gondola 
<ars, each of which carries alamt 1,950 cubic feet 
of garbage The cars steal out of Washington at 
night, down to the reduction plant at Ghein Hill 
\ irghua, 30 miles south of the city 1 here they are 
shunted off on a siding that runs beneath a platform 
of the mill 

Over 50,000 Dollars Profit 
A grab bucket hoist mounted on the platform lift* 
the green garbage, as it is railed, up to a receiving 
tank on tbe second floor level of the building On 
the fint floor of the building there are 24 digesters 
which look like tall boilers on end The) measure *ix 
feet in diameter on the inside and are 1 V fee t hi r h 
t xtending up abo\e the second floor level 

On its way from the reteivin n room thi gaibage 
A superficially searrhed for tin iuii* bottle tops 
pietts of crockery, glass and other *ub*tawih which 
might do material damage to the muihiwiv of the 
plant in some of the later process * It is then 
slioieled into the big boilers hv way of an opening 
near the lop Hie door is then damped shut and live 
steam under about 75 pounds pn«Mire is turned on 
the gaibage This enters the Imltom of the tank and 
|iercolates thoroughly through the material for eight 
hours 

At the end of that time the steam vaKe at the 
bottom is turned off and as much water and grease 
drained off as possible I hen steam is turned on 
from the top of the tank, the down pressure of whi< h 
drive* out gll the liquid in the cooked garbage and 
leaves only the solid mass, which looks like spinach 
The doors to the digesters on the first floor are 
opened and the garbage is pulled out into a conveyer, 
i onaisUng of a wooden trough through whirh a chain 
move* The conveyer chain, equipped with stoops 
runs beneath the digester and drag* the cooked gar 
l»age out toward the presses 

A little flat truck, on top of which rests a rack 
made of thin, green wood like thi lath* used for 
plastering, is run up under the conveyer, a board is 
slipped out of the bottom of the trough, and tbe 



conveyer chain scrap's the gubige onto the rack 
whuh has been covered with a •.hut of press cloth 
about five feet square 

The press cloth in* identalfy is orn of the mo*t 
expensive items in the oost of lunning die plant It 
is made of cord about one sixtunlh of an inch in 
diameter woven into meshes ul mt one ti nth ol an 
inch apart, and permits tbe e n jse and watt r to pa** 
leudily through its meshes It i easily lorn in the 
huge presses by the tin cans bottle top*, glass and 
broken crockiry whuh the thoughtless housewife 
dumps into her garbage pail 

The four corners of the pitbs cloth are then 
wrapped over the garbage and another rack i* placed 
on top, another press cloth plat rd on tt>p of that and 
more garbage dumped on until the pile becomes 
about six feet high The car is thin pu*hed on rails 
beneath a ram, and gradually the great arin of the 
pres* pushes the little truck with its odoriferous 
burden upward against the flat lop of the press 

The plant is now using 12 h)draulic presses under 
4j000 pounds pressure peffcquare inch, or 400 tons 



WASHINGTON S GARBAGE REDl CTION PLANT 
Tho gondolas ure jfomi loaded u th garlage uhieh it h*i ig 
dumped from the bulk to the nctond ft r of th building 


presume per press They ait built to produce 6 000 
pounds to the square inch the difference repre*cntmg 
the margin of safety In older to get thi* high 
hydraulic pre**uie, a duplex *lcam pump with 16 
imh diameter steam piston* and 1 ' t imh water 
pistons i* used 

Thi grease and water tinkle out into i Hough 
beneath the press This In ti r h bads to a stilts of 
concrete tanks arranged in tur* A* the imxtuir 
tools tht water *ettle* to tin \ ottoin and i* drawn 
off from beneath and the r n ant i* dipjx d out I \ 
means of a perforated pipe whirh must bn held on 
tbe surface of the liquid 

At one lime the residue In m the proas* ti the 
press rake, as it lb tailed, w i* thoroughly dried in 
a separate drving plant and *old for fertilize r but 
the process employed necessarily increased tin hre 
risk to a grease saturated plan At that time, fire* 
constant]) broke out at the plant and did a greit 
deal of damage In addition the fertilizer had to he 
stored until a suitable mirkit rould be obtained 
for it 

When the bottom dropped out of the feitihzer 
market, several year* ago, the drving was diwpn 


tinuid md th pics* take is i ow u*ed for fuel fir 
the furnace* I tht plant iIm l r with the result that 
the opt rators h tu saved U) pent nt ol the it < oal hill 
whuh in idtntallv imouul d t mi re thsn the\ could 
have received toi I r ftrlili/ r it (lu present reduc'd 
price* 

During the last fiscal \c u 927 tons of garba r e 
wen collated in the District it ( dumlnu Of that 
amount 69 192 tons weit itduiid *oinc of the collet 
lion having been sent to Rim Plains the Home ft r 
the Aged and Infirm of the District it t< used ft i 
pig feed, and *oim < f it being thrown awav foi 
variou* reason* fhe 69 192 ton* produced 3,629 875 
pounds of r ieube whit li *old for $250049 M Tht 
co*t of production wis 4191 92167 which included 
U exportation of the raw garbage, the running ol 
the plant, labor, leplacement of worn out machmerv 
und othei repair* 

Thi* savin* of moie than 50000 dollar* was 
< ffet ted m spilt of the fat t that the plant is now more 
than 25 years old In jieak yeais, the saving has 
exceeded 70 000 doll us In all justice, it should 
lie *aid, however that the io*t of collecting the gar 
bage m not int ludrd in the < ost of running the plant 
If it weir added the sale of gienite would just about 
t ovt r that item also without showing any margin < f 
profit The District officials realize, however that 
the collection of refuse i* a sanitary measure and 
mu*t Ik attended to no matter how the garbage is 
disposed of 

Why a Profit Is Realised 

The th prcciation in a plant for this kind of work 
)m necessarily very great as the ammonia in the 
garbage eats iway the piping but since the District's 
plant is such an old and inexpensive one, the total 
i* not as gieit as it would he in a modem plant 
whin lb* original outlay for machinery was great 
Hu huge di n istirs of the plant formerly wore out 
completely in thne you* Within recent year* they 
have ban lined with * glazed tile whuh has in 
(leaded then life more than four tunes that long— 
in fact about 11 years leu further economy brass 
pipe* in tin hoikr* aic to Ik tried 

Distil L officials aie mi new ha l puzzled as to whv 
its n arhu b c reduction plant makes money when *o 
inanv of the more up to date plants run into debt 
In the filial malysi* lilt y lielievr that the succe** of 
(heir method niubt be dm in pait to the able man 
agership of Mi J G ( rane in engineer of extraor 
dinary ability who designs much of the requirid 
machinery und in |>uit to llu fail that morr garbage 
is collected pei c lpitn m the District of Columbia 
than in any other laige city in the l mted States 
Wushu n t >ii has alinnsi no foieigu population As 
a rule it lias been found (hit immigrant* are verv 
fiu r al tliev u*r every »\ lilahle part of fresh vege 
tables and meals wlult m colored brethren in 

a*lnn n loii ut n* wisitful oi even more so than 
ihe wealthiest white fn ulus Y oi instance one gar 
huge colktii mi wa n on in the white district of Wash 
mgton will cover as much territory a* three wigoa* 
can covei in ihe colored distnct 

Nutunllv the pi mt is no place tor a p1ra«uf 
lour One makes no mist ike about knowing whfn 
he ha* arrived at the plant or even in it* vuinitv 
Fvery part >f the plant and even tht ririh around 
ubout l* ret king in gitasi I ut then i < rlainlv 
icmance in making 70 000 dollars i \ear out of 
something which the housewife insists shall l>e taken 
out of hci backyard 
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A new cuntmufim for nun 

A Hinged Cuff I ink 

T ilt new type of ruff link illustrated 
iiloe la provided with a hmgt in the 
connecting liar whi h m tk * il \ wviMe I 
pull the hand through tin tuff an I to mm 
lh< ruff on the arm with lit removing lhr 
link 

Cutting Square Holes 

T IIF lab mum*, tool drown in thi sr 
columns is uwful for making h In* f >r 
■will h Ih ro It i ul* piaster ind wool 
without damaging the wall* or waI1|apti 
EirM it m fault nrd tv thr wall ii> tw> 
screw* and is then operated by an elec trie 
drill or hand brace Tht right hand lllii* 
tralinn iIhiwb the protru ling circular flaws 

Preserving AnU-akid Grooving 

P RFSLRVTNC tlie anti-skid grrovt on a 
w lid lire tread is a matter t f pracli al 
important* Tht r« grnivcr *h wn tom 




Ihla tool enu aqwanx or aar holm for switch baxo 


Traveling Bag Clothes Hanger 

T HE, gentleman in the photograph ia 
folding liu amt over a hher form pre 
parat ry to pulling it in hi* traveling bag 
When he arrive* at the enf nf hia journey 
he will tike the suit out with one motion 
and hang it in the rloset It will bo free 
from wrinkles VaJit service can he oup 
plied in moat hotelt but thia Mvea the ex 
puur 


tirculatlon has also been applied A tie 
mendoua number of atepa will be aavrd in 
the kitchen by combining these two nrert- 
•ary article* in until kitchen equipment 

Paper Making In Miniature 

W t reproduce a photograph of a mtnta 
lure paper machine which was made 
in Era nee The conatruction of the machine 
waa begun in 1902 and finished In 1914 





J 

v L ■' 
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A wmi-witoaiatie lea piek 

An Economical lee Pick 

A N ire pick that chi pa Ice without waste 
t ia illustrated partially unassembled 
The weighted handle sliding on the blade, 
all as a hammer to drive the point into the 
ice The pick ia caned back after a blow 
is given, by the spring within The pick 
will not roll if plated on a table as one 
udo of the handle » flat 

Fire Kindler Burns Twenty 
Minutes 

T HF JUustratod bnck of pine chips pine 
oil and rosin is designed to eliminate 
tlie use of paper, kindling wood and oil 
and is particularly valuable for campers 
who may not be able to obtain dry wood 
It ran also be used in gardens and orchards 
or for general singeing purposes end also 
for basket incinerators To use the kindler 
simply light It and place it flame down at 
the bottom of the grate or in the middle of 


"■S»i 

, ■' 1 h :■ 


%* 



bolld tire rr-groovtr 

prism a holder containing a knife tnd hu* 
■ lisndle to guide. lli* iut a r ia ihr nr 
tread Ct nnicli d to thr re gn >vi rus heavy 
duty high speed clrctric motor which dnvts 
the re groover knife thnugh iln rubbtr at 
a rapid rate Ihc knife ia of V bits pi si 
as to give tlie piufer f irm i f groove and is 
so regulated that it always tuts to th< name 
depth Iwo knlvib an, | rovidc 1 fir differ 
#nt depths (f groove The Kul is si de 
signed that iho knife receive* 100U ira 
pulses a minute 


A Kltrhcn Cabinet for the 
Kitchenette 

T ilt Lomhinatu n of a kitthen cabim i 
and gas rangt marks a new era m gas 
ciidcmg equipment lIn, food compartment 
i annul hoc me warm as it is insulated by 
heavy asbestos fbe principle of -cool air 


The It vim. received a silver modal at the 
1 yons International Fxptsilion It u a com 
pletr paper making morhinr in every par 
titular It will make a sheet of paper four 
inches in width and of any desired length 
depending on the amount of pulp which 
is fed In at the wrt end** of the machine 




Pino chip fire handler 

the fire to bo built Then add lump coal 
or lu^a iu thr usual quantity and a brisk 
fire u assured The kindling bnck burns 
for twenty minutes 

A Convenient Magnifying Glow 

A NEW YORK inventor has just de¬ 
vised sn ingenious holder for a mag 
nifying glow which will be of service to 
the dentist, the doctor, the jeweler, thr 
bud worker the embroiderer and the 
stamp collector The magnifying glass n 
supported by a frame secured to a rubber 
band wliuh slides on the wrist 



Keeping the clothes pressed 


Ikk kitchen cabinet forms part of the fa# mp 
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Christina P^LcJio Set 


(*T"'MS tqinjmmt it u important as die Mt 
i The distance reach of a set depends a 
great deal on the tube in the detector socket 
The over all performance of a set depeads 
very much on the tubes in every socket 
The volume and tone quality you will get 
iredependaW^tpon the tube in the last au¬ 
dio stage tn every point, the tubes ate as 
important as the set And everyone who teal, 
uses this insists ort genuine RCA Radiottoos 

The research laboratories of RCA, General 
Elecmc and Veatmghouse have developed 
Radiotrans to new accomplishment, year by 
year; And the manofacniifog afall of these 
samecoapaj^ea keeps RCA tUdiotroui far 
in tbnkt«4 fa apcmpte making. There arc 
few msoufecturtd things In the world as 
delicate as a vacuum tube And there are 
therefore few things in which it u so un 
portent to get the best 

BijMff ufa* ymkty* Qmtm* r*h$ m, ttotf 
yu 1 4 * $tttiwg smmm RCA Sbsdmmm md #l 
Y*m t*n ttUkytht MCA m*rk rerfdr the gUu st „* 
dtttp Or tshtm* tbitm iwfkd 4 $ m 



• T* 

6xtraf<Sxtra! 

Giftlde^s 

for f\adio fajis 

A spare Radiotron-—genuine RCA 
Radiotron of course—of the type 
be uses 

A poutr Radiotron UX 112,UX 171 
or UX 210 for bigger volume and 
finer tone 

A special Jrf#r^fFUdiotronUX 200 A 
for storage battery act*—for longer 
distance reach 

Aik any dealer all about these lUdtotroni 
—be 11 tell yon which to get But be sun 
it 1 a fen u me RCA Radfocroa if it 1 to 
be worthy of gift gmng 

RADIO CORPORATION 
OF AMERICA 
New York Chicago San FranoKO 


W tt* ttfr urwlMMWfMr ofMi^rUMfV New Tom inicago sen rnnoaco 

PUCA- Rad i o tro n 




MADE BY THE MAKERS OF THE RADIOLA 
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The Scientific American Digest 

A Review of the Newest Developments in Science, Industry and Engineering 

Conducted by Albert G, Ingalls 


Motor Trucks That Run on 
Wooden Rails 

A hoad mt Ir of htmvy pole* on %hich 
lrinks equipped with sprtixl wheels that 
mil not run off are driven in the m lulwn 
in tlx bad n ads difficulty in a 1 rest area 
in Oregin whtre largi acalr lumlx mix op 
i iliunn an carried on Him (Jinks (an 


and 25 cent* a thousand feet for the lumber 
hauled over it u figured as the coat of 
maintenance It is estimated that U4Q0ADB 
feet of logs may be hauled before it tfe 
comm necessary to replace the poles A! 
ready over 4,000,000 feet have been Iran* 
pomd from Ihs foresta u> the nm The oo*t 
of hauling is $150, and the loading ooH is 



Traversing an open sparr The wooden track wears and splinters but morn 
timbers are eht.ap and ran to obtain and lay In position 


not he down in ihc deepest mudhole in the 
world, like balky Missouri mules and defy 
thor owners In move them for they run on 
tracks ahirh resemble railroad Hacks They 
steer tbmnehes 

Due to the heavy rainfall in Coo* and 
lurry Counties in southwest!rn Oregon— 
which an rages 7 2 Inches annually motor 
trucks ran be used in the extensive logging 
Industry only abnut 100 days a year Y ven 
during this pi rind the 2Mi ton auto trucks 
that are commonly used are too heavy in 
many instance* This means that the aver 
age load haul* I is only 2000 boirlfeet of 
Jogs 

To Dvtrmme I lit advirae wtathcr condt 
Uons a truck manufacturer haa designed 
and manufactured fir the Wrsnrn White 
fidar (mupany a 3 u jlon tractive unit and 
a four wheeled trailer provided with 18inrh 
flanged whul* Tins enables the lumber to 
be hauled on a road constructed entirely of 
logl. 

Fhn special (ruck is equipped with fi\t 
forward and five rrverw* spuds In high 
giar n will run at a speed of five milts an 
hour As the flange I wheels fit perfedly 
to the poles the steering apparatus is di* 
roDnecud thus allowing tbr driver ample 
opportune to fix chains and ate that his 
load u recur* while the unit is In motion 

The unique road is formed of poles laid 
lengthwise like rails and supported undtr 
nralh by heavy cross tut* which pit vent 
sJtpping and rolling This roadway permits 
the lumbei company to move their logs any 
dihtante from the woods to the river at a 
low cost 

% lien loaded the Iritcksisn travrnr grades 
a* gn at as 4S pen i nl and when unlua led 
they can climb grade* whuh average at 
times 7 1 2 pererni Inunuslly heavy loads 
are ha uIn I by this method 8711 board fe«t 
if lumlir having hetn mov«d at une lime 
fin avt rage daily Itaul is 35 000 feet Tins 
was ma It in sev e n trips of a mill, and threr 
quartr r* ciih 

Niih(\ min a lineal fool wa* die remark 
ably low Lost of constructing this road— 


75 cents a thousand feci When 8000 feet 
are hauled this represents a weight of 28 
Dins while the weight of the, equipment is 
marly seven tons 

• * • 

Character Reading by Face AU 
“Bunk,” Say Scientists 
Time was when tall blond, blue-eyed men 
wire considered to be the epitome of all 
the manly virtues of courage and initiative 
To the small dark types, on the contrary 
wire attributed the le*s positive qualities 
of timidity and reticmce 

Modern science however now comes along 
and demolibhes thii theory Psychologists 
h*\e turned the battery of inquiry on the 
precepts and principles of professional char 
acter readers and pronounce the whole mat 
ter of character analysis based on physical 
traits as having no foundation on scientific 
fart In other words it Is all bunk * 

Prof C C Brandenburg of the Depart 
ment of Psychology of Purdue University, 
Indiana haa collected the results of these 
investigations at the self-styled character ex 
perts in a report shortly to be published in 
Industrial Psychology Prominent in his 
account j* a i reume of a tryout of the ao 
Ctilhd Lolnr law evulvcd by a very well- 
kmwn workir in thi* fertile field The law 
slatrs that blondes possess the dynamic 
traits that make the world's leaders p» 
neers and explorers, while the brunettes 
have the negative conservative and thought 
ful qualities that make writers, research 
worker* and investigators 
Ovir 90 disinterest* d persons were each 
asked to give character ratings of two 
blondes and two brunettes of bis acquain 
tancr Fix ml nation of the details in the 

character ratings failed to show any constant 
differences between the two types, compared 
on the basis uf the color of their hair 
Blonde* weie found to po sse t s brunette 
trails to the same extent as the brunettes 
snd vice versa** declared the investigators 
Prof H D Kitson of Columbia Unicer* 


sity and G L Dunham of Indiana University 
undertook to check up the contention, stoat 
ly upheld by many character readers, that 
weight and sice are necessary assets in 
salesmanship Sume two hundred salesmen 
wen examined and thohr respective sun 
and weights compared with their selling 
records On ooaptaion of the test it was 
found that the best salesmen were not, on 
the avenge, the tallest nor the heaviest, but 
wen the men of medium sue averaging 
around five feet nine Inches with propur 
donate weight 

Even the significance of the profile, lung a 
favorite character guide with almost every 
body, is not allowed to go unaasailed No 
longer is the convex type with the prominent 
forehead and square jaw to be associated 
exclusively with the strong' silent man of 
initiative and power nor the concave type 
with the more or less receding chut to be 
thought of only la connection with the 
patient, docile underling Examination of 
a hundred students checking up the judg 
ment of their intimates with their college 
record*, shows that there was only a pre¬ 
ponderance of l percent of the buys with the 
convex type of profile who displayed marked 
qualities of leadership 

in commenting on the researches of hia 
colleagues. Professor Brandenburg declares 
that 'in the light of critical studies on the 
question, we must conclude that as a method 
c f character analysis the physiognomic sys 
trm i* wholly devoid of any scientific basin * 
—Serene* Service 

as* 

New Synthetic German Petroleum 

A new method of cheaper synthesis of a 
high grade motor fuel m Germany may go 
far toward the solution of the motor fuel 
problem in the future The Berlin professor 
Irani Fischer, who recently devised means 


agents be changed to hard paraffins Tbs 
purified crystallised substance could be used 
n the manufacture of candles and ether 
paraffin* products, it fa claimed 
Semi-coke a new industry byproduct for 
which a commercial use has not yet been 
found may lw used as the basis of synthesis 
of this new gasoline Semi-coke Is loft over 
in the low temperature carbonisation of ooal 
in the making of tar oils In the Fischer 
process water gas from which the new liquid 
fuel is condensed can be made from coke 
or semi-coke, and the latter, it M claimed 
would be an ideal starting material 
Coke and ooal are almost completely gasi 
fied when steam is led over them at a high 
temperature, and water gas a mixture of 
carbon monoxide and hydrogen, ts formed 
If this water gas could be transformed en 
tirely into liquid motor fuel, the problem 
of the wasteless transformation of solid ooal 
into liquid fuel, the dream of the modern 
chemists would be accomplished 

The Badische Analin trad Soda Fabnk first 
succeeded In commercially nynthnlxing liquid 
fuels from this gas mixture in Germany by 
means of Dr Fischer's early method, in 
whuh pressures of 1300 pounds per square 
inch or more were employed 
By his new process however. Professor 
Fisrher has succeeded in symbmiiing gase- 
ou* liquid and solid carbohydrates from 
carbon monoxide and hydrogen at ordinary 
pressure Hitherto all redaction of carbon 
monoxide without pnsture yielded methane, 
but Fi*cher found that by using an iron 
nnc oxide catnlyxer, more complicated prod 
uct* were formed Other metals and their 
compounds were studied and a cobalt 
chromium oxide mixture was found to sum 
ulaie the formation of gaseous liquid and 
solid carbohydrates when heated to about 
518 degrees Fahrenheit 

The carbon uf the carbon monoxide U 



Hailing a heavy load tkrssfk the forests of southwestern Orem* The loud 
on the trailer ts Marly as great as that on the truck 


of making liquid fuels synthetically from 
coal products has now simplified his process 
so that be can dispense with costly high 
pressure apparatus that has stood in the way 
< f its commercial development 

The new method produces a pleasant 
smelling gasoline as dear aa water and one 
shieh will not harden or become gummy 
on exposure The gasoline la highly volatile 
and is largely made up of a Maturated oom 
pounds like olefines which impart to the 
gs*oiine valuable anti knock properties. Thu 
enables it to be used in efficient Ugh earn 
pit salon motors without objectionable knock- 
rag and with great economy • 

A number of valuable by products may 
help to put the proc es s on a sound oom 
merrial basis in the fature Certain sub¬ 
stances of bigh boiling point oondenamg to 
heavier oils, may, by the use of catalysing 


said to be made into carbide by the metal, 
and the carbide then split by the hydrog e n 
in the gaa mixture A* a result the me t al 
is regenerated and carbohydrates are formed 
In the old Fischer method a large propor¬ 
tion of the synthetic products formed were 
highly oxidised, but m the new normal pres¬ 
sure procem they are unoxldbad PtufiW 
Fischer found that if the temperature was 
raised, the formation of higher eaibohydtolee 
■topped and methane was again (owned,— 
Science Seme s 

• * • 

Uqmtd Oargm RxaUsha 
InimY m were to Us laboratory ton 
fifty yean ago, a French eofenuat, U ttb 
Paul Caflletet, inadvertently opened dm 
wrong valve in a whirring apparatus Mare 
Um-~and made history by doing H. 

( C o ntinu ed en pegs 44$) 
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Hie nile of thumb 


is over. 



K ing thumb rules no 
more. The rule of thumb, 
with all its costly guesswork, 
has no place in Western Elec¬ 
tric telephone making. 

Here exact measuring stand¬ 
ards are the rule, precise in 
many cases to the ten-thou¬ 
sandth part of an inch. 

And this habit of being exact 
controls every factory activity 
—in the systematic planning 
of the great task of telephone 
production, in manufacturing 


to known standards of quality, 
in constantly improung 
methods of work—not in liap- 
hazard experiment but by 
scientific attack by a group 
of skilled industrial engineers. 

At the same time, as makers 
of the nation’s telephones, 
Western Electric is meeting 
its responsibility by holding 
down the cost of telephone 
apparatus to a figure well 
below the increased cost of 
general commodities. 


Itoks /the 4 M, hat realfa a 
little * l J*rk rw m ' nukteh permits 
the inspector to hums exactfy moheth 
er a tine /<u itchbearJ lump eemes 
up to the mmrk 


Astern Electric 

SINCE 1 8 8 2 MANUFACTURERS FOR THE BELL SYSTEM 
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Nothing i xplodndf there wa* not even a 
HpulHring -quirk hut what lupprnrd gavr 
(ailhirt the 1 linll of hi* life nml the m len 
din w trid u j> lUntou* discovery 

In an onlniAiy gl i*s tub? upon which (hr 
Fn in lim in hid Im d an (lpctlanl ^i/r dur 
mg >i ns of * %|n I nn» til Ik «*»|n»d a drop 
of mi inure It lin^rrtil hut a momi nt 


It imprrativn to evolve a substitute for dyna 
mile as an explosive Their engineers, who 
had him working for years on ihe process 
of liqurfying oxygen, put it into use oa an 
rxplonvi in underground mine* 

(n tin Jat .1 fi w yean liquid oxygen has 
1m»« n ii« d in qiidirying in New ^ ork, Penn 
«\l\inu ( uiorailo uml other states, with 


*1 



I tquld oxvgm bU*t at the moment of explosion In a limestone quarry at Myerw- 
luwn, l’« nnsvHanla. Th< benrh in the Inn around, which U torn asunder by the 
blast, was JO feet high and 60 feet wide, fhr cartridges were art 28 feet below 
the surfarr of the benrh 


the transportation of this explosive to the 
point of use. Practically no clanger exists 
of premature explosion Danger of miafare 
in event a cartridge » not property ex¬ 
ploded is eliminated by waiting a sufficient 
time to allow for the evaporation of the 
oxygen (The lime necessary depends on 
the diameter of the cartridge) 


to the width of the wheels. Therefore, little 
advantage waa gained 
About thu time Benjamin Holt realized 
that an entirely different principle must be 
worked out He built a pair of tracks or 
“platform wheels,** as he then called tliem, 
and tried them on one of the old steam 
tractors. The materials for thu first crawler 



The box In which the cartridges are first soaked In oxygen so that they may 
absorb the liquid. Liquid oxygen transport at Ion containers are seen standing 
aronnd the cartridge box. Fa« h of these large cans has a capacity of 15 liter*, 
approximately 15J quarts 


little more than a vaniidling mi*t But this 
one vagrant (Imp, pioduced through a for¬ 
tuitous mistake Mgnalired ih* harm <-<ung 
of an invaluable forte 

The enthralled ( ailktct, when lie tout bed 
the wrong valve und observ'd the Anting 
drop of moi*tun km w only that In hid 
discover'd a wny to redm-c gi*oi fnnn ifi< 
sir to a liquid form and hotth thrm up 
It rrmiimd fur scicnti*!* vans laitr to find 
out how to ulih/e this com nitrated powtr 
Mthough th< every day World up to this 
turn has heard little of liquid oxygen this 
nuliMan" has within the last det ade taken 
its plan as one nf llw notable di*cnvmt* 
of mmltrn industry 

liquid oxygen is lit'rally air reduced to 
liquid form, from which In prncLs* of pow 
erful compression nitrogen in tli*nlhd < ff 
In tin alternating proerss of < ninprr*Hun 
and expansion through which it is produc'd 
it rev he* a t* mprraturc nf 2M r \I iltgriih 
]h hiw zem Falin nh* it 

In il* quo went form wli*n not in u*c 
as an e xph «iv» liquid oxygen insnnily 
frrtrt* iU siibklam** imnur^d in it 
Pound on m it vigorously h il* so mu< h 
witniir i*» I lie i(( than it Flower* dipped 
in it will Im'oiii* fr zrn to tin ilgulity of 
porcelain An appitiziug lender *leak will 
buoim wi ic ugh ind solid under ils effect 
that it may Ih umH 1**1 hammer 

liquid oxygen explosive or I O \ a* 
it h is come lo h< tn >wn is made h> 
mixing very hm ly divided carlion which is 
in the form e>f limpid uk or earhonhluc k 
with the liquid oxygen wliieh 1* nf emir**- 
highly e 1 nee ntrate el oxygen I lit s^hii 
lion of the e uUn and the oxygen r* ■ > 
mtimali dial when combustion is bailed 
due tn a fuse ' r detonate r (he rarhe n in 
M iiiLtim uu-dv I urn-, inel in itt*. o I *r|_r vt I 
ume if highly hi ilid earlun do \iih gii 

\t ihc nieni'iil of (omluislhiii or ex|lo 
hi n ill* It in|»tatun of liquid oxyg< n 
juni|M from 269 r » ihi.ii e * he low it ro I 1 
r »60l d'gneH ah \t Lain uh 11 a r m^c of 
r » 872 r > d' gr • n 1 hi tdiitlmng fine of thia 
e mil hi Hi in 1 * xiiRh m ut to rrnd usun hr h 1 e 
strata f rxk 

Tlie pud ilulity of liquid oxygen is 111 
rxph si\ has In 111 put 1 » h H hv till l mte I 
St n« s I 1 rt iu of Mines It hi* bnii fnimd 
partuiilaiU advaulagfoiih hr hlislini* nek 
in quam* * r in othe r 1 p< 11 nek formiu >ns 
Dining I fit war when the ( rm in* nil tdmrt 
1 f tlvcerim and Unban nitrates they found 


significant result* os Cum pared to the u*c of 
dynamite 

In one conspicuous experiment which was 
rteenlly m ide by the An Redmtion Com 
jiany and tlu Inge 1 -oil Hand ( ompany sixty 
rirliidg'S of liquid nx>i,iii were place-el in 
twelve hdes 28 feet ih t p and six mill** in 
diamttir V sinjji trunk fuw was used to 
s» t off all die caririelge* -omnium nusly I he 
drill holes wire ml 12 feet spirt hi a 30 
foot rork Ih neh 

The eartridgi* fitting snugly were 18 
inthert long and ‘Pj mein* in diameter five 
hung plait d in each hole Tiny were tn 
1 i*i d 111 bagb made of stout uiu*hn and 
filled wiih fim ly elmd'd carl) mace ouh rrua 
te rial ol a lii^hly absorb* ill mturr 

Out of 1 01 1 p< und* of liquid oxygen into 
which the larlndp* were dipped eath one 
iltHorb*'l IS jhiund* or 940 |Humds for all 
Since tlie 1 arm dps were mimiiH'l in re 
iuye e lie hour and a half elipsed from iho 


time they wen dipp el until they w* rt placed 
in ih drill heli* Thin fact is piuriliil out 
hv enginttr* a* rmphaH/ing dial even with 
a re I him Iv 1 ipid e\a|mration of liquid oxy 
ge n hiiffie le nt lime may hr lake 11 for de Ub 
u ite | lacing of the cartridge** *0 ax lo 
nhlain the mo*t iff*(live results 
The wifely of blasting with I 0 X is one 
of if* 1 lurucHristie** recognized offieiallv by 
the Bimau of Mint* Its cartridge* c innot 
le at l off except by a \ery wuri shock 
s ii h i** the impact nf u bullet Tin tiortau 
f Mine* sty a of it “No danger exnta in 


M Aa nnexploded stick of ehnamite W 
dwayh a menace if encountered while muck 
mg or during the removal of coal or ore 
from a none but the liquid oxygen cartridge, 
und' r similar eonditiuna 1* dead'* 

fn furope there ire many plant* prndui 
m|, Ii |itid ovygin One mining u mpanv 

in loiraittt? is mining its entire output of 
iron ore by liquid oxigen explosive and it 
is estimiteel dial fully 80 p< m nt of the iron 
re mined in Frame 1* being blasted with 
l 0 \ New liquid oxvgen plants art) now 
Ixmg built in du« country 
* s * 

Forerunner of the Caterpillar 
Tractor 

pROXAULl 111 no part of the world were 
the iimitalintiw of the olel bit am tratlnis 
meue keenly felt than in the soft reclaimed 
pal lands of tlie San Joaquin ami Sacra 
memo River delta* of California These 


land* win very soft—so yielding, in fact, 
that it was neci meaty to provide broad 
wooden shoe* for the horns 
The early Hay manufacturers attempted to 
meet the st condition* by constructing tide tor 
win el* of great width About 1898, Benja¬ 
min Holt of Stockton, California built a 
traitor (shown in thr accompanying illtM- 
Iratinnl for Charh-a Mnreing ■ delta land 
owner llu* machine had wheels eight feel 
in diameter and 18 fert in width 
The dtffie uRy with this enormous engine 
waa that the weight increased in proportion 


tread came from die scrap pile about hit 
shop, but the result was so satisfactory that 
ho was encouraged to continue hi* expen 
mints The next attempt was still more 
successful—and thu* the modern “cater 
pillar” tread caincjnlo bring 
* • • 

Effect of MUk on Weight and 
Height 

Miik for growing boys and girls 1 * a 
universal slogan, but actual experiments to 
prove it* value have produced figures that 
astound even the mrdical authorities 

Dr H L ( Mann hoe just rrporieil lo 
the Dntish Medical Research Council thr re 
suits of one of the moat rxtrnajve nutn 
lionil experiment* ever undertaken It 
lasted four years and involved over WO 
boys This investigation ha* demonstrated 
llint the addition of a pint of milk a day to 
a dirt that satisfied even a growing boy 3 
ipjxtite brought up the yearly average gam 
in weight from 18S pounds lo 696 pound* 
and inerravd iUl gain in bright from 1 84 
to 263 inches 

Thn boys used as subjects for thr ixprri 
mrnt mostly foundlings who had previou«ly 
been examined in exclude the possibility of 
disease, were housed in cottages in a suburb 
outside of the city Living conditions and 
discipline wrro excellent according to Dr 
Mann, while short vacation* and absence* 
assured almost e on turnons olnervatiun 
throughout the whnlr period 

The boys wtrr divided into different 
groups one of whirh received only the h isal 
diet that was planned to meet the demands 
of the child of school agr This dortiiitury 
fare was judged by physicians to be equal 
and even bhghtly better than that customary 
in working rla*a homes, whdr periodic phys* 
ical examination of the boys in tin* group 
showed them to be in good phyncal conch 
lion 

To find out what classes of food would 
produce the most increase in height and 
weight, other groups were each given extra 
rations of sugar, fresh butler with a high 
vitamin content, fresh cow's milk, vitamin 
deficient margarine and concentrated protein 
equal In food value to the meat in the 
regular diet 

The milk and butter groups were found 
to nuke the largest gains, the boys who had 
the pint of milk being far in the lead with 
(Continued on page 450) 



lh« old steam tractor, built In 1898, whose bulk and nnwleldlnnu induced 
Benjamin Ilolt to Invent the rrawler tread 
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As if by Magic! 


—you can run your "Lionel Standard” 
Tram at various speed*, stop it and re¬ 
verse it by manipulating a small lever 
placed at any distance from the track. 
Am if by magic—y our Lionel Auto¬ 
matic Train Control will start and re¬ 
verse your Lionel Train without being 
touched by hand, and as if by magic — 
you can switch your "Lionel Standard” 


[Train from track to track with the new 
Lionel Electric Switches by manipulating 
another small lever placed at any distance 
from the track... Lionel trains and equip¬ 
ment have been "Standard of the World" 
Since 1900. And now, after years of ex¬ 
periment, Lionel engineers have ac¬ 
complished the greatest achievement in 
the history of model railroading by creating 


Lionel All Sicrl Electric 
Lamp Posts 

Illustrating three of the | 
Oiany style** in the exten 
Bive Lionel Line 


The New Lionel 100% 
Electrically Controlled Railroad 



Lionel Cool Car No 216 
Equipped with eutomatk 
coupler* and hand brakes. 
Has “Hopper * bottom op¬ 
erated by wheel on side of 
car JuM one of the com 
plete line of Lionel freight 
cars, of all types and alias. 


for "Lionel Standard" track. 

Lionel makes the moat complete and 
perfect line of model Passenger and 
Freight trains in the world,—both elec¬ 
trically-controlled and hand-controlled 
for "Lionel Standard" track, and hand- 
controlled for "O-Gauge” Track. Lionel 
Trains are real in everything except size; 


every piece beautiful ui design, perfect 
in construction, and fully guaranteed. 
They contain hundreds of improvements 
and refinements not found in other lines 
Yet Lionel Trains are the lowest in pnee 
consistent with supreme quality. You 
can bay a Lionel "CMJaugr” Train 
for as low as $5.75/ 


See the wonderful Lionel demonstrations at the leading Depart* 
ment, Toy, Hardware, Sporting Qoods and Electrical stores . 

Send for the NEW LIONEL Model Railroading BooJc-It’s FREE ! 




& 


Lionel Oil Car No 21 5 
Another striking number 
in the new series of Lionel 1 
Freight Cars. A real oil car 
in miniature 


This fascinating 4&-pagc hook IDuitntei In actual colors 
hundreds of Lionel Model Trains. Automatic Railroad 
Equipment and “Multivolt” Transformers. 

Send for it today! Write to Dtp*. 29 
|*HE LIONEL CORPORATION 
19-17 IS tarn lb th Su New York Ore 


NEW LIONEL 
ELECTRICAL! V 
CONTROLLED 
SWITCH No U2 


r *n .. c I ion l 
M . I lunrl Pu«,rr 

flutkid 

Lt rifl Mulnvrtli* 
T i.n.foririrf 
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art uwrugi gum nf nrarly seven pounds a 
ytai uitil over tv»n and u half inches in 
In iglit C anuul unitors ra*il> pictmi them 
out as b< mg utivmunly niort fit tlian the 
nth* r» ** J hi wind* group enjoyed cxcmp 
Imn (rum illnnH Dr Mumi staled whrn 
►11 kiics*, in ill* oilier limine*. w i- mure prev 
abut than iimiaI -- Siunu. Service 
* * * 

Tornadoes V farted by Oil Fire 

r (iHNADOi-s '-mallrr than ihr tsiBprw I tint 
ofun work Imvoi in the Middle We-l liut 
tin* inrnudoi s jir*l (hr same w* n am nf 
ihi ifTiits of u gnat ml fin at Sari Inis 
Olnsjio California recently, uttnrding in a 
r* purl In tli« l mini Stalin W* illni Bureau 
lr\ J F lli**ong nf llir 1 ik.h 1 H<ull)*r Imi 
jrau of ilic l ulilnrma nly 

ihr fire war mart* d Irv lightning and 
hurned fur five duyi*, di iti-nying nearly sit 
million barrels of nil Thu piriwins wire 
killed and ihr intal pTn|M rty loss vraA e-*li 
mated at 15 000 000 dollar 1 *. Iluwivrr, ihr 
unique fixture nf th* fire wa* tin* great 
number of lurmidops who h it started one 
of which was r* h]H>»»ible for tlir two death*. 

Before these whirls Blurted nays Mr ilia* 
tong, strong southerly winds prevailed, 
which shift'd to west and thru to north 
weal. Thin four tanka, ruth containing 
7*50,000 barrel* nf ml “boiled over " 

* lliry threw out an immense quantity of 
hot burning ml H Ih* Bay a, ‘whkh spread 
with remarkable rapidity over un ana ran 
mated by the uigineera present at about 
900 ucres. The flamn seemingly It aped a 
thousand feet into the air At the same 
time violent whirlwinds began to form nvrr 
thr fire 

‘'From the lime the wind viirul into tile 
northwest and the large reservoir boiled 
over. hundreds of whirlwinds forme*! in and 
around the edgm of the fire until the last 
tank boiled over During tire period when 
the large reservoirs were burning and the 
temperature over the fire was prnhaldy at its 
highest point, and. consequently the vertical 
convection was strongest, the whirls appear 
to have been most numerous and violent 
“Many of them had all the r ha rac term den 
of true tornadoes. The gyrating, writhing 
funnel-shaped clouds with thr white con 
drasing vapor iu the vortices were plainly 


ilw ownpr and hm son who hod hern In it 
at tlio time, were killed A. few minutes 
later u whirl, which Mr Hissnng believes 
might have been the name one unroofed a 
houfte about a quarter of a mile northeast 
of Its first victim Debris, evidently carried 
by other whirlwinds, was found os far as 
three miles from thr fire 

Since tlie whirlwinds started |uat after the 
wind veered Mr Hlasong suggests that they 
may have been cnuwd by the conventional 
currents uv<r the fire bring sturted rotating 
by the northwest wind 'uienre Smice 
* * * 

Maine Quarryman Makes 
Telescope 

Tt is alwitys a sourie of k< cn interest to 
the ulcscopi till lor to observe the many 
ingenious ways by which the amateur tele 
scop* makers work out the rBsentml parts 
of their mountings Mr James Grant the 
owiii r of a quarry at Hall Quarry Maine, 
sends us the following de-mriptinn of hla 
telescope, made from the in struct ions pub¬ 
lished in ‘Amateur Tilescupe Making” 

‘1 ground and polished the imrror my 
self, following the lust ructions given in 
yom book, ‘Amateur Telescope Making' 1 
am therefore obliged to you for enabling 
me l» build this six inch, four foot telescope 


and testing by the Foucault knife-edge test 

“You would not have apace for the details 
of my adventures in grinding and in making 
and liming the pitch lap for polishing the 
mirror Sometimes amusing often rather 
discouraging tribulations and trials were 
my lut, all of which were, however, over¬ 
come with gratifying results. To me the 
delightful Interest derived from testing alone 
repaid me for all the work in grinding and 
polishing. 

“Having tested, and finding results as 
shown by Illustrations in the book, I was 
delighted But fearing nevertheless that I 
might not have the vnlrmr just right 1 sent 
it up to Mr John M Fierce of Springfield, 
Vermont, who kindly looked it over and re¬ 
turned it to me, pronouncing it a ‘peach* 

“1 built a simple mounting along the lines 
described by Mr Pierce and Mr Porter 
in tbc hook. The foundation of the mount 
ing is of concrete, the upper story in the 
shape of a New Fngland church the steeple 
inverted to make the polar axis. A one 
inch iron pipe was imbedded in the con 
crete In this a % inch brass pipe about 
lfl inches long revolves Thr mount I 
chose was the English type, the fork being 
made of % inch brass pii»e Thr center of 
the fork is a pipe ter Two nipples, two 
elbows ami two short pieces of pipo com- 


heave no. It also enables the t dw enpi to 
bo bald rigid when the object la found, and 
gives excellent results.” 

* * * 

“Radio-Operated Furnace?*—A 

Correction 

In our description of the radio-operated 
furnace, Anguat issue, page 135, we inad 
vcrtently stated that “licenses were Issued 
by the Government . . • * permitting 
manufacture.” As a matter of fact the 
licensing of this apparatus Is controlled by 
the Ajax Electrothermic Corporation. 

* * • 

A Graphic Sketch of Arctic Perils 
A fact not known to the average parson 
It that Oxford University has sent three 
exploring parties Into the arctic regions. 
There fore, “With Seaplane aud Sledge in 
the Arctic” (George H Doran Company, 
New York) should prove of value to those 

who are interested in that great area at 

4 the top of the world.” 

This new hook, contrary to the usual 
records of exploration. Is a roost interesting 
volume. It gives a brief r6sutne of the 1921 
and the 1923 expeditions and deals In com¬ 
plete detail with the one that went forth in 
1924. The story of the Inals and tribula¬ 
tions of the party are couched In such 
language that the reading of It becomes a 
treat rather than an educational duty 
The 1924 expedition waa concerned chief 
ly with the exploration of North-East Land 
and so the records deal with the findings 
there. At the same lime, the author George 
Binnry, leader of the party, manages to 
include many personal touches, some of 
them gleaned from the diaries of the varl 
oua members of the expedition 

The appendices are also an Interesting 
part of the work and their inclusion was 
ortainly a happy thought In them, one 
will find much Interesting datum. For bn 
stance, if the reader wants to spend a few 
months in arctic exploration, the informs 
tion in the appendices will prove invaluable 
Co«ls of equipment, the arrangement of the 
press and film rights, members' contract* 
and other important details are dealt with 
All in all, this record of exploration la a 
notable work. 



Formation of a tornado cloud over an oil fire at San Lula Obispo, California, 
This phenomenon took place on April 7, 1926 



ThU photograph was taken subsequently to the one at the left- It discloses the 
farther development of the tornado cloud 


limbic against the lm* kground of Mark 
smoke Snnr nf tilt funnels uppeared In 
be not more than one foot in diameter at 
ihr smallest part ami Mime wrrr npoitid 
as giving the impression of rope* dangling 
from the ilomls of smoki ” 

It waa one of the*e twislrrs that caused 
(In ruouallirs for it left Mm fire, traveling 
t jm[ iiurili*uHt m a cottage about a thousand 
) arils imvji It picked np the nittag*, lift 
ing M sfwrnl hit in the air anil ramril it 
about l r >0 foot north There the lottage 
wa> dropiHil in a field, a total wretk, and 


and for ghing me an opportunity to indulge 
in the most Interesting and Instructive field 
of amateur wnrk An individual can take up 
4 Like many others for years T had a de¬ 
sire to po*M»M a trlrscope, and when Mr 
Porter** articles appeared in the Scientific 
American I immediately began oswmbllng 
(quipnunt for th< grinding and polishing 
of a six inch mirror In the icllar of our 
house 1 plarul two weighted bsrrela. one In 
one part nf the cellar for grinding, and tbe 
other m an enclosure having a solid floor and 
bench Tim room was used fur polishing 


plete it On the end of each tide of the 
fork there is a tee into which a Mr-inch 
iron pin from the VAt inch x V\ Inch flat 
Iron band on which the 4 foot galvanized 
iron tube Is hung, is inserted 
“The nverliang Is regulated and controlled 
by a mechanical contrivance made from the 
pinion wheels of a discarded* aleotrii blast 
mg lottery which we used in the granite 
quarrirs 1 would have liked to show this 
device more plainly In the picture os 1 
find It easy by this means to control the 
telescope in finding any object in the 


Oats That Will Not Splinter 

The production of safety glass of various 
types has been attempted before In the 
United States Its drawbacks to dale have 
been either that it had reinforcing wire* 
that do not favor olear vision, or that it 
took on a yellow tinge with time, which 
had an obscuring effect 
Triplex safety glass is new only in the 
United States. It baa been made and wide¬ 
ly used In England since 1914. It has abso¬ 
lutely clear vision, with no discoloration. 

(Continued on page 452) 
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The giant fingers of a massive overhead crone manipulate 4250-pound ingots of glowing steel above the fiery mouths of the rc-heattng furnaces tn the Timken steel mill 


Durability Where Your Car Needs it Most 

You would hardly think of buying a car or The design —tapered POSITIVELY ALIGNED 

truck without testing its performance. How ROILS —gives greater thrust and radial ca- 

you would appreciate a way to test thep*r- pacity, crowds friction to the vanishing point, 

manence of that performance. You can tell saves power, and conquers wear 

much from the presence of Timken Bearings. _ . . . , , 

Supreme in both material ami design, it is 

The material —Timken electric steel — is the little wondtr that 'I miken 'J apered .Roller 

most enduring steel for carrying motion It is Bearings arc dominating industrc —standard 

made in the Timken steel mill — with the in all t> pes of industrial machincry and in 

world’s largest output of electric steel. 91% of the motor \ehicles made in America. 

THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 

TIMKEN BEARINGS 
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Actually, it is two sheet* of the finest 
plate gla**, with a middle layer of pyralln. 
The three layer* are pressed together under 
hrat, and at a prwaure of 1,500 pound* per 
square inch. Due to this enormous pressure, 
the plate glass will crack and lie destroyed 
in msnufsilure if it has the slightest Irrcg 
ulsnty on the surface Hence the makers 
go to CzcLbo-Slmakia fur the best plate 


engine* ring Out on my cooperative job,* 
[the students spend half lime at college 
clastes, and half time u practical work, 
changing every five weeks] *1 am simply 
a workman in a construe dun crew I sup* 
pose an engineer planned the work, but 1 
had nothing to do with that part * 

"This hoy expressed what a million other 
boys and girls feel They want to get at 



Pass en g er car equipped with triplex safety glass, after a collision with a track 
Passengers in the ear were uninjured, r e eel ring only bruises 


glass obtainable Preparations are now 
under way, however to make such glass in 
tlw United Stale*. 

Under a very heavy blow, this glass gives 
way but does not shatter or splinter Con¬ 
sequently it cannot cut anyone Three- 
quarters of the Injuries in auto accidents 
come from flying glass, and jewelry store 
thieves thrive on common plate-glass win 
dows In these two fields lie the most ubvi 
nus uses for this safety glass. It is also 
widely used foT eye-protect ton In industry, 
on common carriers such an subways and 



Diamond display case, hit with a 
heavy hammer by a man standing 
six feet away. A hole la broken 

through the glass, hot a flap of glam 
m||II hangs over It. If a man could 
insert his hand, he could not remove 
it, due to the flap 

husrs in England, on airplanes et relera 
It can not be cut with a diamond It wa« 
triplex which Mussolini ordered for hi* 

< are after tlw nmrt bomb attsrk 

• * • 

What Doe a an Engineer Do? 

I AST spring," itaid President A K 

Morgan of Antioch (-ullage recently one 
uf our freshman students was failing in his 
work and we asked him in for a talk This 
is the substance of what lie lold us 

u *1 have Inst inirrmt in my studies be- 

< ausr they do not prepare me for my life 

work I wont to be an engineer and here 

l am, near ihe end of my freshman year 

In college., and J know no more of engl 
nernng than whan 1 came 

' 1 have been kept at chemistry snd 

mathematics and English and physical 
education, and such things, when 1 want 


their life work, and they do not want any 
unnecessary matters to interfere In twenty 
five year* of work as an engineer, I have 
come to know something of wlial an e» 
glneer is called upon to do We all know 
that an engineer needs mathematics and 
physics and mccliamial drawing and other 
subjects a* cloudy associated with his work 
and 1 will not discuss them, 1 will talk 
about matter* that do not seem as closely 
related to engineering 
“An engineer should be a master of Eng 
lish. Lf he uses words carelessly and In 
ui < umtLl), lie and die people he works for 
will be forever in trouble I very large 
engineering job is built ‘according to apeci 
(Rations.' Thr*» spot Mirations are detailed 
exact descriptions of the work to be dune 
and of the material used Fvery year therr 
urt hundreds of lawsuits in the United 
States involving many millions of dollars, 
in wlm.li (lie point at issue is the question 
what do the specification* really mean?’ 

"No one can write clearly without long 
and careful practice There ha* been a 
prejudice against English among engineer 
ing students, and >■ a result many of their 
specifications are badly WTiltrn Possibly 
a shrewd contractor and his lawyer will 
read these over word by word and sentemr 
by sentence and will find some loophole 
by which they can rscapr doing the work 
a* intended or «.an collect more money 
for it ihan was intended 
"A lournaliHl may get along with care- 
lens writing hut an engineer cannot Very 
few men have their words read so carefully 
and ho rntiually A slip in using the word 
and’ instead of ‘or* may coat the rngm 
eers* (.bents thousands of dollars. 

‘ It is not only in writing specification* 
that tin engineer needs to express himself 
wlII \cry many projects are accepted or 
rejected on the report of the engineer 
Only if he uin rxprr** himself clearly ac 
curatcl) and briefly ian those he works for 
understand whit In* reports are shout 
Moreover, most great engineering works 
vitally offert everyone Unless the engineer 
can tell the public in clear, plain language 
what In* purposes are and how be plans 
to accomplish them, lie has trouble ahead 
"Now let us touch on another field, seem¬ 
ingly remote from engineering—the ap¬ 
preciation of beauty In a primitive 
community, people may he satisfied to have 
ugly structure* around them If they only 
arc strong enough. Rut a* toon a* ihe 


public develops taste and sail respect it 
begins to demand that its useful things 
shall be beautiful os wriL The engineer 
la f or ever changing the face of the earth, 
and if he has a sense of beauty he odds 
very much to his value. The mors Intelli¬ 
gent the people he works for, the more 
they will demand this quality in hla work. 

"Strange as it may seem, an engineer 
needs a knowledge of history and econom¬ 
ics. Some years ago I directed a great 
engineering project where a knowledge of 
history affected the coot of the job to the 
extent of several million dollar*. We were 
designing works to last for centuries, and 
the lives of thousands and perhaps hun¬ 
dreds of thousands of poople depended 
upon their being always la working order 
If we could depend upon a continuance of 
reasonably honest, intelligent government 
we could plan cheaper works which, how 
ever, would require perpetual careful super 
vision lf we should build such cheaper 
works, and If then the government should 
fall Into lucnmpHent hands, a catastrophe 
might result What did history teach as 
to tha probabilities 9 It taught us that we 
should spend the extra millions and make 
the work* safe even with ignorant and In 
efficient management, 

“An engineer should have a knowledge 
of economics. 'Will this project pay 9 ' 
That Is a question most often asked him 
Unless the engineer understands some of 
the principle* governing production and 
exchange, unless he can estimate in a gen 
era! way the economic effects of his work 
be will be an unreliable guide. Many 
great projerto have been built in ihn coun 
try on the advice of engineer*, only to de¬ 
velop into failure* or too costly successes 
because the engineer was ignorant of 
ecodumics. 

"The engineer nerd* to understand social 
and Industrial relation*. Some years ago 
1 was asked by some men having money to 
invest to recommend to them a great reels 
nation project in the south I refused, 
saying I thought the project would not be 
feasible for many years. The soil was ex 
trcmcly fertile, the engineering conditions 
were favorable, and the project could, no 
doubt, be constructed But I believed that 
the people who were counted on to settle on 
the reclaimed land would not accept the 
*>cUl and climatic conditions. The pro] 
eel was built seemed at first a success, 
but ended in disastrous failure, because the 
settlers all left 


supplemented by special training lor that 
c a l l in g. Antioch students are preparing 
for bttrinraa, engineering, finance, jonrngl- 
ism, adeotlfle research, home economic*, 
education, and other callings, Bat neoHy- 
half ibelr time at college nlq—■ h spent In 
getting a sound, icnerel education in natural 
science, social science, English and litera¬ 
ture nod other subjects of uni venal value.** 
• • * 

On Again and Off Again WUhoat 
an Are 

A PBOTOcaApH of the first Invention to be 
worked out and perfected In the million-volt 
laboratory of the California Institute of 
Technology at Pasadena, California, h re¬ 
produced in these columns. It la a vacuum 
switch, the product of the work of Prof 
Koyul W Sorenson, sided In his experiment* 
by Dr. Robert A. Millikan 
The invention la designed lb 1 take the 
place of coolly sad ponderous oil immendon- 



Prof. Rwsl W. So row so n . Inventor 
of the vnennm switch 


switches that have been used In large power 
plants to cut off heavy currents of clectririty 
on short notice The principle upon which 
It Is based is the well-attested fact that 
electricity will not travel through a perfect 
vacuum. A terrific arc results when a high- 
tension current—My of 100,000 horsepower 
—is cut off in the open air Some protective 
device is necessary Heretofore, extremely 



*1 liave »i*oken of engineering, because 
dial is my field, but the same principles 
apply in law, medicine, architecture, busi¬ 
ness, and in moat callings. There Is an old 
saying about the intelligent, well informed 
man that ‘all is grist that comes to hla mill ’ 
Such a man makes the most oat of life. 

"At Antioch College, at Yellow Springs, 
Ohio, we have organised college education 
with there facts in view We believe that 
tha best preparation for any calling Is all¬ 
round education and all round experience, 


large, expensive oil Immersion switches have 
been installed in all large power plants to 
quench there area in times of emergency 
In the splendidly equipped laboratory of the 
Institute, Prof Sorenson baa been able to 
establish a virtual vacuum within a small 
glass bulb which, placed ai shown, serve* 
as a cut-off switch. 

“We hare fully efabllobed the theory, 
and all our tests have been successful” be 
explains. "Wa have handled a dretdt «p 
{CntinmJ on page 464) 
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VATCH YOUR THROAT! 



Don’t let it become serious! 


AS you probably know, certain harmful bac- 
AA. tern are constantly present In the mouth 
and throat And unless proper precautions are 
employed these disease germs may often get the 
upper hand and multiply more rapidly than 
nature can fight them off. 

At such tunes your throat becomes irritated 
—Nature’s way of telling you there is 
danger ahead. 

Particularly at this time of year 
everyone should watch the throat very 

LIST 


carefully The ideal mouth and throat protec¬ 
tion is the systematic use of Listerme, the safe 
antiseptic. 

Its regular use by the entire family, as a 
mouth wash and gargle, is an easy way to be 
on the safe side 

Alto, then you will be on the polite 
side in regard to that intidioue 
condition, halitoeie (unpleaeant 
breath). — Lambert Pharmacal 
Company, St Louis, U. S A 



INE 


—the safe antiseptic 
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From durable Douglas Firs 
comes Plylock 

—“wood, thafs stronger than wood? 

Douglas Firs of the Pacific Northwest, majestic in height 
and girth, are the material from which is manufactured 
genuine Plylock Only the finest specimens are used— 
clear, sound timber, which makes possible Plylock’s uni¬ 
form high quality 

Many lines of industry are turning to Plylock as a solution 
for vexing construction and production problems Its 
strength combined with lightness, its permanence and free¬ 
dom from warping and splitting make it ideal for many uses 

If you make automobile bodies or running boards, doors, 
•helves, cabinets, phonographs or radio sets, toys, desks or 
furniture, or any similar lines, write at once for a copy 
of “The Pictured Story of Plylock.” Full sue samples will 
gladly be supplied gratis for experimental and develop¬ 
ment work in your own plant, and our research department 
is at your service. 

portiano manufacturing io poriland orecon 

Ply* d makrrt f 27 yean 

PLYLOCK 

''Wood thaft &nm&r than wood 


Send for this Book— 
Your Coot of Tha Pic 
turrS Story of Plyboh 
to ready Writs fer It 


to 1000 am peres at 40000 volts safely sad 
without uy dUfeulty whatsoever Probably 
we could havo wed more had the power 
been obtainable The neat step will be to 
make the eunple device commercially prac 
ucable. 

When the new method wu tried out rv< 
cenliy in a California station the vacuum 
iwitcbfip wu left open only one inch 
However the enure current d 40000 volts 
stopped instantly without io much u regu 
taring on the oeoiU graph record which u 
tuned** to the tbousanlth part of a second 
in order to catch such disturbances 
It was Prof Sorenson who conceived the 
idea of what he calls a cascade hook up 
by which four of the hitherto largest trans¬ 
former*—each with a capacity of 250000 
veils—ceold be linked Into one giving the 
marvellous output of a million volt* for the 
use of scientific research. Several such 
super plants, using his hook up have been 
1 uill in the eaat in the past frw years 
A specially designed bud ling was pre¬ 
pared at the Institute to bouse ihe four units 
now in uv Each may be t periled inde 
pendently or in a number of combination* 
that arc tremendously Interesting to experts. 
The transformers ere of the cure type the 
c res being two-legged with half the wind 
ing on each leg. They ere uf course of 
(he Indoor type approximately ten feet in 
diameter by sixteen feet high over the lead 
tup The weight of eneb when filled with 
oil Is 45 000 pounds 

Intricate elaborate and as complete as 
human ingenuity hat yet ievised * all the 
equipment with which these eager scientists 
are working seeking to evolve new things 
to benefit mankind The vacuum switch 
merely happens to be first 
* a * 

A Simple Spectroscope 

A great many of the acientino Inatm 
meat* which are used by the modem astron 
omer are designed to help ! im in the study 
f the light emitted by stars and among 
these instruments I be spectroscope n one of 
Litroordmary importance With the aid of 
the spectroscope he has been able to deter 
mne the stage of develtgimcfit of certain 
stirs He has alu been able to measure 
their speed and ascertain lie dirrcii n of 
their travel thr ugh the boun Hess spaces f 
the universe More than that he las been 
allr by la i g the spec t rose pc In cod 
junction with tie scnsit ve photographic 
plate to print the spectra of stars and thus 
to cstai Unh permanent rccor Is of great 
value to himself and to the astronomers f 
coming generati ns 

In the broadest sense the spectroscope is 
used to analyte light White light as it 
mes from the sun for example ia com 
powl of light of all colors each having Us 
characteristic wavelength vl let ha* the 


shortest and red the longmt wg v sa. Tbs 
different colors are separated by the spee 
troscope which shows then u s ooafi noons 
band from violet to tod TMs hand of 
eolnra » called the spectrum The rainbow, 
for example represents ouch a phenomenon. 
In it the drops of rain bring about a separa 
Uon of the sun a hght The finer and more 
accurate the mechanism of a spectrosoope 
the more details will be revealed is the 
spectrum an I the finer and mote dhdMt 
will be the different nuances in each color 
11m type of speotros ope thr astronomer 
uses in his exacting scientific investigations 
is an instrument of great sensitiveness in¬ 
tricate in iu mechanism and requiring the 
trained mind and the skilled hand of an 
expm io ] erate it For the amateur who 



A refracting talceeopa sfdppnl wfck 
• small spectroscope The right angle 
prism at the elbow In the tahe was 
added for comfort In observing 

hkrs to study spectroscopic phenomena this 
kind of tnstrumei t Is as a rule too cumber 
some to manipulate and too expensive to 
s* quire The little instrument pictured here 
however n a • mpbfied type of spectrosoope 
It is easy to handle and can be made by 
anyone having rdinary skill In things me 
cl tonal Its dc*t nption ess submitted by 
Ernst Keil if the Department of Zoology 
at Denin u l mvmity 
The dement* of this simple instrument 
are all contained in one tube about four 
inches long an 1 one and one quarter inches 
in diameter It consists of three parts, a 
tube wl irh tarr cs at one end a narrow silt 
and st the other end the eyepiece Thu 
eyepiece is the most interesting as weU as 
the m st important part of the whole metre 
mint It r maun the Jens and a traumas 
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•left fritiai Tht km b u ordlniry pUoo 
ooqeavt spoouak glut given t circular 
fern, wife a foot] length oi about three 
itches. With a liuk care it can rawly be 
Utafatesd to the deal red form on a grind 
Mom or fine emery wheel The tranami* 
•fell grating b a piece of irantpareni replies 
Bgde froBl dlffractn n grating it u placed 
on (be concate aide <S the spectacle glu* 
poutting toward the slit The replica grat 
lag. which auy be purchased from menu 
facturera of arirmifio apparaiut for a few 
dollara u prepared in the following manner 
lha replka proper that it tha thin celluloi 1 
film which contains the grooves is an a rule 
mounted on a piece of plate glass 1 his 
film ia carefully peeled off the flaw and a 
piece the tire of tha lena if cut out and 
placed on the concave aide of the lena 
The light enters through the narruw dit 
linking the grating at the other end of the 
tube thua producing a spectrum ion le the 
lube This spectrum may readily he ob¬ 
served through the opening in the eyepiece 
This instrument lays no claim to the 
accuracy of 1U mors Intricate brethren nor 
will It cover so wide a range of work never 
theriesa it may very successfully be employed 
foe spectra] analysis In its simplest form 
If care is taken to select a replica with a 
powerful first order a comparatively large 
and brilliant spectrum will be obtained with 
many of the brighter spectral lines distinctly 
visible 

There are several ways in which this spec 
troscope may be used One may hold it 
in the hand and view directly the source 
of light to be analysed or it may be placed 
in the ocular end of an astronomical trip 
scope 

In tbs latter case the performance u as 
follows) the tekwutpe Is focused sharply n 
a star then the eyepiece is carefully with 
drawn an i in its place the speitrosrope is 
Inserted In the case of some of the bright 
est stan and under favorable atmospheric 
conditions very interesting results may bo 
observed 

We beltve Dr Anderson of the Mt Wilsc n 
Solar Observatory Pasadena California was 
the first to suggest this type of spectroscope 
f A small home-made spectroscope suitable 
fur use with 3^4 * 4*4 camera plates wav 
described in the March 1926 i-cuc f 
Pop hr Astronomy (Northfield Miimento) 
—E lit r 1 

* * a 

Temporary Mounting for Tele¬ 
scope Mirror 

Flgtant detals and fine math nr work 
may or may n t Improve the optical efi 
ucocy cf a reflectng teteamie Mr Nailey 
Bentley of 973 T rrarr Fifty l os Angtliv 
California I as frmonstrale I that a uvef 1 
instrument may be male f mple inrtii 
provided the optical el menu arc i r*t Ib*« 
Mr Brntley sends us the following dt*nj 
lion of his trim ope a |bot graph f whi h 
ia reproduced m these columns 

“The mirror ia eight inches in diameter 




And now wood pulp is 
ground by a man-made abrasive 

The manufactured grinding wheel has taken its place in the pulp 
industry Grounds ood pulp, unifoim in quality, is now being pio- 
duced successfully bj a Noiton Pulp Stone 

The Noiton Pulp Stone replaces the quail led sandstone wheel 
used in pulp mills since the beginning of new sprint pulp iuxt is the 
man made wheel has replaced the old fashioned grindstone m the 
manufacture of cutleiy and hundieds of othei products Thus the 
abiasive wheel tradeinaikcd “Alundum” oi “Ciystolon” curies on 
through industry after industiy playing its vital pait in countless 
numbers of grinding and machining operations Today, theie is 
hardly an industry in the world which, duectly oi mdnectly, does 
not depend upon modem abiasives and grinding machines 

NORTON COMPANY, WORCESTER, MASSACHUSETTS 


N ORTON 

Grinding Wheels Refractories-Floor 

Grinding Machines vc-7 and Stair Tiles 
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T(ain and Telephone Qalls 


The annual rain fall in the United 
States would weigh over three and 
one-half trillion* of tons. 

This vast weight is drawn up 
to the clouds by the unseen but 
effective power of the sun; rep¬ 
resenting energy equivalent to 
three hundred billion horse¬ 
power 

The annual telephone conver¬ 
sations total over twenty-five 
billion a year. As silently as 
sunlight, electricity, mastered by 
the human mind, carries the 
voices of the nation 


1 here must be the man-power 
of 300,000 individuals to build, 
maintain and operate the tele¬ 
phone system. 

There must be the money- 
power of over seven hundred 
million dollars a year to pay 
for operating the plant, in ad¬ 
dition to three billion dollars 
invested in the plant. 

The rain sustains life; the tele¬ 
phone furnishes swift communi¬ 
cation for the nation, and they 
are alike in requiring a vast 
amount of unseen energy. 


American Tri.i* phone and Thefgrapii Company 
AND A&SOCIA'I l-D CoMPANIfci 

BELL 

IN ITS 3EMI-CBNTFNNIAL YEAR THE BEI L SYSTEM LOOKS FOR- 
WARll TO CONTINUED PROGRESS IS TE1EPHOVE COMMUNICATION 



SYSTEM 



Going to Travel? 

Thnn bf all in*>ann refer to tho travel action of 
Han ern MAKAalnP 1 on month *nu mill Ami 
many alluilm *uinri rtltroa and the an mm mm 
intuit* nr k large number of IniirUU Aaem Im 
Railroad* Htuiuslilp Uura, Itnorte tiuTlIiiliU 

SAILING DATES IN EVERY ISSUE 

For the < imTenleiM a of nur read we we 11 III pnh 
flnh uaili inoiiih ihi nailing daira for hun>pi 
and irthrr inuntrliie togmbw wltlk the datea of 
ipvi hit tour* and cnii*o* 

Harpers 

MACaIzIN! 


4» Warn )M Xml. N am Ymk, N Y 



; 


The German-Amerkan Co- 
Operative Working Associa¬ 
tion for the Exchange of 
Patents seeks collaborators who would en¬ 
deavor to effect the introduction of approved 
German mvennons. Gewerfoerst ravtfg, 
Brieg bet Breslau, Germany. 


HARM WATCHWOtt JSH&.J 818 S 

A flua trade commanding a good aalarr aud jonr 
•err I re# ml war" In demand or you c*» 
■text la bnahwH for youraall At 

B&ADLET D O Tn U Tt 



Patent For Sale 

KKtLECrriNQ SIUNAL FUR KOADWATH. Of mat 
wMusto ctuoa and In* 11 a aHh a tints toon to Burton* a 
Tnli InexaanMira fevlrw ft opmudby tha light rays 


Factory For Sale or Lease 

•10,000 hurt 10.000 mi ft, or |2fi 000 b m 71,000 
mi. ft mis-story Vrlrk boIUUn* jo*. nfcuTlttSS ft 
high In heavy Industrial gone of Newark taeaut 
tramenrtatkMB dlrart to SO0 fL dork an Paamls 
River 1000 ft railroad aiding Z-16 too eraoee. 
4 arm land. Rent 70 cant* per aq ft 


- - -* — - ■- 

nvwis Hw 


one Inch thick and the tool sms half iooh 
The focal length Is 80 Inches. Not 
haring an oil lamp for testing I used a 
frosted Maxda electric lamp la a da can 
having a needle hole In one aide. 

‘1 started the figuring of my mirror with 
■ deep depression in the center aad three 
rones surrounding It These later worked 
out into a hyperboloid, but this succumbed 
at last, thanks to the excellent mat rue I tone 
in your book. I now have a mirror whUh, 
1 think, des erves a real mounting and I in 
tmd to make thi* soon The total cost of 
the instrument was 112-50" 

Mr Bentley writes that before attempting 
to make an eight-inch mirror he made a 
simple four Inch mirror of 5/16th inch plate 
glass. This, with a simple mounting, cost 
•5.92. The experience gained on this pre¬ 
liminary job proved Invaluable on the large 
mirror 


New Method of CaeoMmrdemlmg 
Alloy Steel* 

A new method of producing a very bard 
steel Ain on chromium, aluminum aad 
manganese steels has been worked out by 
scieniists of tha Krupp works at Earn, Gar 
many The metal to be so treated la pro¬ 
vided with an atmosphere of nascent nitro¬ 
gen at a temperature under 1,100 d e g re es , 
Fahrenheit A lb wed to cool alowly, the 
steel actually absorbs some of the nitrogen, 
which results In a measurable 1 nr reuse In 
volume of the steel. It is claimed that tha 
process, whirh can be employed with the 
ordinary quenching methods, produces steel 
which is especially suitable fur machine 
parts working at high temperature w h ere 
even superior alloy sleds frequently prove 
to be inadequate for the work at band.— 
Science 5mscc 


The Heavens in December 

By Professor Henry Norris Russell , Ph.D. 



At » Vi O Clock hMBtw SO 


NIGHT SKY: DECEMBER AND JANUARY 


The fleavens 

N our star map this month Castor Is 
conwpicuom high in the east along 
with its neighbor Pollux Far above, end 
even brighter, is CapeiU while Procyon Is 
to the right and a little bebw Sinus Is 
well up in the snuthraM Betrlgmixr and 
Rigil, with the other Mars of Orion, are 
above, ami higher is Aldeharan Mara, a 
little to the westward, outshines them all 
but Sinus Tbe southwestern sky is vety 
dull hut Pegasus and Andromeda enliven 
ilie west, and Perseus is above In tbe xcrtlh 
(aasinpeia is high in the northeast, and 
Cygnus !■ setting below Ursa Minor and 
Draeo are low in ihe north, and Una 
Major In the northeast l« and Hydra, 
just rising complete our list of constella¬ 
tions 

The Planet* 

Mercury is a morning star this month and 
best risible about the 14th. when he is ap¬ 
parently farthest from the tub and rhea at 
5 30 an Yenus is lost coming out as a 
morning afar, hut as she sets only half an 
hoar after tbe suu she can ba aeen only 
with great difficulty Man,* although well 
past opposition, still dominates the evening 
iky He U in the western part of the skies 
and Is due south 4 8.30 TM. in the middle 
of the month, raaalnlag fa eight tmtfl after 


three in ihe morning. By the end of the 
year lie is almost twice as far off as he 
was in October, but be is still a brilliant 
object, and well repays telescopic observa¬ 
tion 

Jupiter is an evening star In Caprtoornus, 
setting at about 10 fji on the 1 st and 8i30 
on the 31st. Saturn is a morning star, 
rising about 5 SO am On the 15th be Is 
in conjunction with Mercury The two 
planet* are bnt one-third of a degree apart, 
and should be conspicuous just before 
dawn. Uranus is in Pisces, and oomes Into 
quadrature east of the sun, on the phh, so 
that he Is observable In the evening. Nep¬ 
tune is tn Leo, and can be seen (taleacopt- 
cally) in the early morning. 

The moon is new at 1 aju on the 5th, la 
her first quarter at 2 AJI on the 12 th, full 
it 1 an on the 19th, and In her last quar¬ 
ter at midnight on the 26th as tills day 
closes. She is nearest the earth on tbe 12th, 
and farthest off on the 26th. 

During the month shg Is In conjunction 
whh Mercury on the 3 rd, Saturn on the 
4th, Venus on tbe 5th, Jupiter on tbe 10 th, 
lira mis on the 12 th, Man on the 15th, 
Neptune on the 23rd and Saturn again on 
the 31st 

At 10 aji oa tbs 22nd the son reaches 
Its greatest son them declination and "win¬ 
ter commenoes." 
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Radio Notes 


A ’Review and Commentary on the Progress in Thu Branch of 
Rapid Communication 

Conducted bj Orrin E. Dunlap, Jr, 



WUoVofU 

Captain R. H, Rongor (left) and HU Improved ndi^ptctnrc apparatus designed 
for sending Illustrations between New York and London 


Sees Big Future for Radio 
Business 

ftFUAitrH nurk in radio vn ill naturally 
go on indefinitely according to George 
A ScoviUr Chairman of the Merrhandi* 
mg Committee of the American Manufac 
turers of Llectriral bupplie* 

* Refinement* *uch a* we find making 
thru* appearance in the automobile held 
will no doubl follow in radio Rut it 1 * 
*afe to say that a few of the better n* 
ceivcrn now on the market can br looked 
upon by the purrhaiur as coming fairly 
close to a permanent invLatment* *aid Mr 
Von Be 

It la the opinion of radio official* that 
out of the approximately 4000000 set* in 
uu in the United Statra at leant half of 
them ire *o far behind modem develop 
menu that thrre will be evident a great 
desire on the part of the public to rrplaw 
the old sets with new Thu mean* a fu 
tore potential market of those already ac 
quamied with radio of abcul 2 000 000 
receivers Tn addition there will he at 
least an equal number of people nut of the 
12000,000 who own phonograph* who will 
purchase radio *ct* this yrar >rotn an 
estimated volume of 500 000 000 dollars in 
1926 it u believed that it i* tonnervatm 
to state that 1927 will show the industry ha* 
reached a figure rxceiding 650 000000 
dollars 


German Radio 

Radio broadcasting In the luted States 
Is two years ahead of European develop 
tnent, according to Gunter Doherainnky a 
director of the Central Cermany Broadcast 
ing station at Lupus, who recently visited 
in this eoantry 

**I hare examined many radio recemrs 
and noted factories and broadcasting sta 
lions and am amaied at the program you 
hare made," said Mr Doberxlnaky 4 Un 
questionably Europe has much to learn 
horn America in radio The American 
sett tend toward greater simplicity and are 
oontroBod by a single dial Your sets can 
be tuned by a finger, while in Germany we 
most tune with both hands And in Ger 
many one must pay equivalent to 250 dol 
lan (or a good set 

"It is possible to receive in Germany 
wtfb one tuba, or even a crystal set, with 


fairly p ml results The stations are nearby 
and there is little intcrfinnre A crystal 
net ran he bought for 91 r >0 and a one 
Tube w t lor six dollar* which will eiiahlt 
you to liMtn in on a single. station Those 
who wuh to hear distant slalun* must ha>* 
good Mta hut I he demand has been limited 
Thai I* why high grade net* ha\e net de 
veh prd os rapidly in tunpe aa in the 
l mlrd Slalf* f urnpe still oars the old 
fashioned horn for a loudspeaker I he 
modern cone loudspeaker » practical]y un 
known 

Ament an and Crrman slallons an fi 
named very differently said Mr Dt her 
/inaky Our station! have plenty of money 
at tho present time but la<k the rlrment of 
competition you have in the United States 
In Cermany 51 percent of the stock of tho 
bruadi anting stations ih i wm d 1 y the gov 
eminent and 49 perrrnl by private stork 
hnldt-n. Lveiy owner of a receiving set 
pay* 50 cents a month f r the pnulegt of 
lmlrning in Since there are raon than 
1000 000 re* riving aria in Germany today 
flit tin time is obweiusly large Of the total 
sum thus collected 40 pen ml is devr led to 
ttchnical wotI and building rf station* and 
60 percent i* devoted to operating expenses 
Ultra i* but one bruadranting station in 
t icH of the large German cities so each is 
will supplied with money an 1 In many 
cases the stations support fine orchestras 
ind large opera companies However wc 
lack the competition that is present in ihe 
l mted Sun* and competition is necessary 
to develop new ideal and a high grade nf 
entertainment in general 

One of the newest radio developments 
in Cermany is the railroad radiophone It 
is p< saiblt to pick up a telephone on a 
train and be connected with any telephone 
in any part of Germany by radio The 
traveler enter* a telephone booth in the 
dining car and asks for a number exactly 
as be would nuke a local call in New \ork 
The connection is established very quickly 
and one can talk under these conditions 
with perfect satisfaction A train pa men 
ger can telephone across Germany fur about 
a dollar " 


Navy Installs 80»K!hroatt Station 

A UNO transmitter rated with an output 
of 80 j 000 watts, laid to be the largest vacu- 



Eveready’s exclusive 
Layerbilt construction 

makes this the most economical 
of “B” batteries 




Improxement on top of im¬ 
provement has been the history 
of Lveready Ridio Batteries 
Here, in the radically different 
I veready Layerbilt, is the “B 1 
battery which tops them all 
The ability of this battery to 
pvt you unrivaled service and 
uonomy is due to its unique 
internal design Instead of the 
usual assembly of round cells, 
it is built of flat layers of 
currtnt-producmg materials 
pressed nrmly together I his 
construction makes use of the 
sp icts now wasted between the 
round type cells and a\oids the 
usual soldered wire connections 
Lveready Layerbilt is every 
inch a battery This exclusive 
Lveready Battery development 
packs more active chemicals in 
a given space and enables them 
to produce more current and 
give longer lift This H> A\ Y- 
DUTY EvtRLADY LaYLRBU I 


Baitlry gives twice the ser¬ 
vice ol the smaller I ight-Duty 
batteries and great!) reduces 
your “B” battery optr itingcost 
l T *e Lveready I ajerbilts on 
an> set, and get not only this 
extra service, but also the great¬ 
est “B" power opciating econ¬ 
omy—the utmost in 1 B” power 
dependability—D C (direct 
current) in its purest form, 
which is so ntcessan for pure 
tone quality 

Manufaetured and guarantee l by 
Vaho\ ai C \rbon Company Inc 
New York Sin 1 rmcisco 

Canadian National Ca boo ( n Lin It -d 
Tor to (hilar u 


Tue*dav night mean* F\eraad\ Hour — 
9PM Eastern Standard I ime through 
the full jwing stations 


wiaT \ ■» 1 art 
WJA* try dim e 
UFFI B St OH 
MAI *-W v tUrt 
\vi thdid Iphta 
wrs Bmfql 
nrmr Ptttrhwgk 
WIAI-Cf ICMM ti 


wtam Undent 
nnj Detroit 
wrs < Mt atm 
woe Dai r mm rt 


eVEREADy 

Radio Batteries 

-they lest Awipoc 
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Have 

continuous 

heating 

comfort 

and save x h 
of your fuel 

Y OU will be amazed at the change 
Hoffman No 2 Vacuum Valves 
make in a one pipe steam heating 
plant. You get heat in radiators as 
soon as drafts are turned on Kadi 
a ton stay hot hours after fires are 
banked. These valves revolutionize 
steam heat because they keep out 
the Heat Thief—AIR. And in 
addition to providing this marked 
improvement in heating comfort, 
they save 14 of your fuel 

Test a single valve 

MAKE ft twt on the ndittor that has been 
the hardest to heat Change the venting 
valve to a Hoffman No 2 Vacuum Valve 
Notice how quickly due radiator heat* 
Hours after Area arc banked at night 
observe that It is still warm Then consider 
what would happen If every radiator was 
fitted with a Hoff _ 

man Vacuum 
Valve Your neigh 
borhood heating 
and plumbing shop 
can supply you 
with Hoffman No 
2 Vacuum Valves 

Sign the coupon 
below for a book 
that explains 
dearly not only 
how Hoffman 
Vacuum Valves 
give greater com 
fort by keeping 
out air but why 
they also permit 
such a marked 
saving in fuel 




^sm i 



This six win rage la used as a lead-in at the wefl known station SXX, located at 
Chelmsford, England Note the siae of the lead In insulator 


urn tube instsUsiion in the world has been 
jut into petition «t the naval ratio ststHn 
at San Diego California accordng to an 
a inounccment by the RhJio Division Bu 
r au of Steam Engineer ng Navy Depart 
mei t The equ pment wan not designed for 
telephone dm b t will be used for radio 
telegraph commurucati n Messages may 1 a 
sent at the rate f 100 wor Is a minute 

It was poinlri oil tl at within a ftw 
yean the navy arc transmitter* will probably 
be rej laced 1 y vacuum tul e transmitters 

The transmitter st San D t go m ab< ut 
f ur times as p werful as any other vacuum 
tul e set turd 1 y tl e f c leral Government 
act rding to th Navy s radio engineera It 
is eatable f ri fating al out 80 times as 
much flrtirlt energy ■« he ordinary radio 

I hunt hroa Irasiu g station uaing 1000 
*art' With this nodern installation the 
Navy Department will be able to conuann 
cate hrertly with NSS Annapolis Mary 
lan I with the Hawaiian Islan Jn with Japan 
an 1 w th the 1 aide fleet no matter where 

II is mil* ng oi the Pacific 

Naval uigincm say that the new station 
w 11 in no way interfere with broadcast 
listeners 

Radio Statistics 

Thi stat itical department of station 
WLAh recently announced the resuha of a 
two-year sumy made f broa {casting in the 
United Stales h m the lata collected it 
was revealed that of the l 424 broadcasting 
stations licensed by the G venunent since 
Nfvember 1920 878 or 62 percent have 
ceased to function The two pnnripal rea 
sons for the discontinuance of broadcasting 
are inability to finance 45 percent, and 
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service unsatisfactory as compared with the 
larger competing stations 17 percent 
The surrey indicated that the potential 
audience of WEAF and a chain of 16 other 
■tenons is more than 15000 000 However 
liscounting the potential audience by 75 
percent there remain 5750,000 
A questionnaire was distributed to 
WTAF • auditors and more than 64 percent 
of th se addressed replied The answers 
in heated that the average number of hs 
ten n per set is five and that 62 perrent 
of the radio act owners own their homes 
Pleasure ears are owned by 46 per ent 
ptanoa by 50 percent phonographs by 74 
percent and about 81 percent have elec 
tncity for lighting their homes 
The coverage of WEAFs network as 
compared to the continental United States 
shows that 59 5 perrent of (lie receiving 
s ta in the country end 501 percent of the 
total populati n is in range of the New York 
programs radiated by the chain of trana 
m tiers Seventy five percent of the pet pie 
1 sten ng m live In cities and approximately 
29 percent live on farms according to the 
survey ft is estimated that WEAFs net 
spreads radio entertainment over 246 per 
ernt of the farmi In the United States 

PoweoSupply Unite 
Ramo stores are now handbng a variety 
of “B eliminators and A power sup 
ply units which supply the detector plate 
voltage the proper amplifier plate voltage 
135 volts for power amplifiers and in the 
rase of the A B-C" units voltage for light 
mg the tube filaments and for the grid bias 
The ABC units generally are equipped 
with a tnckla charger using a rectifying 


"I" " t 
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j? With the 
Trouble-Shoo 

of the 

North Atlantic 

ict fields of the Arakmto the oaf 
ficlane of ersna Atlantic atMttts 

looting and destroying them b 
tbs perilous and never ending 
duty of she United Scum Coast 
Guard Cu tt er s 

Shell fin and high explosives, 
however often ml to blow the 
berga from the sea, and warmogs 
an then broadcasted by radio to 
every ship whose course Ins 
through the danger tone 

Smooth power unfailing de 
pcndabihcy over loog parioas and 
under all conditions of service an 
qualmee demanded in the cadto 
batteries used in due dangerous 
naval service 

The ha that Burgee. Barrettes 
meet chose requirements recom 
mends them to you for your own 
receiving act 

aM a4*y Bmgktmr 

Burobss Battery 
Company 

Gkrral Salts Omctt Cmcaoo 

fauda w^QSmw 

Magasa foils and WtrnmEm 




BURGESS 

RADIO BATTERIES 


SOME OF THE PROFIT 
SHOULD BE YOURS! 
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Aa hmut hi 40-metcr transmitter with power of 60 wttu and equipped with 
European type tubes Wihor ( von Brandi It wen boldliiy one of the act ■ 
tiny tehee end e etanderd 250 watt tube for eompuhoti 


tube which keep* the storage A bat cry 
fully charged at all times A number of 
theeo instruments are provl led wl h an a to 
mat o relay wh ch funrt o a when the A" 
fllamei t sw trh Is t r ed on When he 
switch s snapped to the “off** position the 
r lay auto nat cally d aconnorts all p wer 
aopply uu ts from the race wr an 1 pis rs 
the storage battery on clirga Tin auto 
made relay swi 1 cs are aUo marko I sep¬ 
arately ao tl at ra 1 o set owners a nstall 
them on the r present equ pme t 

The operat on of tl e power s pply un t 
is expla ed as f 11 ws C rent flows 
through the meld e-el sig r trsitsf rmer sup 
ply ng current for ll e filament f tl e reel 
fier t be and at the same t me current for 
tl e plate of tho tube There s then ava 1 
able at tl a M A ba tery leads s d e t c r 
rent of about j6 ampere at a p ten al of 6 
rolls 

Wien tie at rage A battery s n 
nected to U c lea la t s placed n l ■ ge 
lWhen go ng away for an ex en led t □ e 
I rn off the 110-volt supply list s I u o 
nect tl e plug fn m the 1 ght socket) 

As soon aa the owner dcs res to use tho 
radio the filament swltcl s t rned to tl e 
on pea t on and a small relay opera en 
which automatically d sconne s the A" 
battery from the charger alula off the r 
t fier tube and hgl ta tl e filaments of I e 
1X213 foil ware rectlfer bes dcs fur *1 
log the tube with plate voltage When this 


crura there is from 90 to 13.) ▼ 1 1 on tap 
for tl e d tenor and an pi Bern ( battery 

vnltago s also prov le 1 at th s t n e 

Wien he o| era or s though u ng the 
set 1 l ms the filament aw 1 to ih ff 

po* on d soonneet ng tie LX 213 Tie 

re f er t be then u 1 ghted snide A 
bat ery Is again put on cl arge 
No cl ange n tho wlr ng of the rrce vrr 
s i rc earnsry when a current s pply lev e 
a emi loyed Tl e c ne t ons are a le t 
b nd ng posts tl e name man er hat bat 
ter ea arc attached to the set 


Fifteen I teen sea for Research 

Fifteen 1 e sea to opera e radio trans¬ 
mit otv lave 1 een sur I t tl Ge era! 
Uectric Company by the Depar ment of 
Commerce tl at the rehear h eng nee is of 
1 t company may make a c mprehens vo 
nqu ry i o he ny le rs of the ether 

Rarely are n re than s x trsntn Iters on 
tl e a r at the aa no me on the rad o res 
e va n at hou I S 1 enectady The wave* 
1 ngths are a far apart that tl ey do not 
encroach upon ea h o 1 er and furtl ermore 
all of tl e transm ten are con roll d by 
crystal quar i wh cl bol la them on the 
exa t wavelengll thus proven ng ll terfer 
en e 

Tl a 1 teens h sre for the f How ng sta 
t ona and wavelengths 2XAW 3 to 20 
meters 2X0 2XAF and 2XAD 10 to 50 




Non-Skid Hi-Type 

For Truck Protection 


H IGH profile large rubber volume long wearing compound* 
and efficient non skid tread combine to make the Firestone 
Non Skid Hi-Type tire ideal for truck protection at low coat on 
long continuous hauls. 

Equip your truck now with Non Skid Hi-Type Tires sod 
have greater safety and tract on with econ om y this winter 8ee 
tho nearest Firestone dealer today 


MOST MILES PER DOLLAR 

ytrestone 


AMERICANS SHOULD PRODUCE THEIR OWN RUBBER 
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Great 

WUnnns 

Fleet 

/Luxurious voyages— 

with all abort trip*—mdud- 
tflg hotel accocn modal toot, railway 
jouncTi, motor ud launch tnpa, 
(Deluded In the price you pay for 
poor ticket to 

CUBA Ha Tana 

JAMAICA Pert Antonio, Kfag- 

PANAMA CANAL ZONK Orta 
total 

COSTA BJCA Port Llmoo Bom 

COLOMBIA (artauoa Pnarto 
Colomulo Banco Marta 

GUATEMALA Poorto Smrioa, 
Gwtoaaolo Qtjr 

BRITISH HONDURAS, BoOtO 
SPANISH HONDURAS R u * g» 


Calm, sapphire aeae; 
temperature ’round M 
degreeet and the pleas¬ 
ure of visiting new 
peoplee,newlands,where 
graceful palms and the 
perfume of Cape Jasmine 
make you forget north¬ 
ern winters. 

Plan your winter vaca¬ 
tion nowl On a Great 
White Fleet Ship. You 
will enjoy the fine per¬ 
sonal service which 
makes every passenger 
a guest, and luxurious 
beds, excellent food and 
the Joy of living In a 
spacious outside room 
will all contribute to¬ 
ward making your cruise 
pleasurable. 

Twice every week In the 
year Great White Fleet 
Ships sail from New York 
ana New Orleans to the 
tropic fairylands that en¬ 
circle the Caribbean. 
Cruises last from 11 to 
24 days according to the 
route selected. Make 
your reservations early, 
for travel southward la 
ng to be unusually 
ivy this year. 

rrtM JW illaatntMl I 
JMrfamt m 




mciers, 2Xlf 2XK and 2XAC 50 to 150 
mum 2XAK and 2XA/ 100 to 200 
rot*tLiu, 2XAl# (50 kilowatts) 380 meters 
2XA1I 1000 to 4000 meters 2X1 general 
rxj frimental liren*e 2XAM 110 meter* 
2XAP 110 im trr* The fifteenth license i** 
for bmadcahiing purpoM** and it is but 
known lo the bn a light Iisuner* It w 
licence I to ujcrate on 379 5 melt r> 
Station 2XAF i* now 1 ring u*rd on 32 79 
nu trrs ft r relay to Luropr South Africa 
and Australia 


702,000 Receiver* in New York 

An analysis ma lr 1 y the m inagement rf 
statu n \M AF is the basia of an call malt 
that in the teinloneg covend by hUIioii 
in the cities listed here radio sets are di* 
trihulLd ia follows New York 702000 
Rtftjin 380 000 Philadelphia 265 000 
Washington 166 000 Buffab 125000 

Pittsburgh 208 000 ( leviland 172000 

Dttruit 224 000 Cimlunati 187 000, tin 
tago 354JXX> St l^ouis 116 000 Minm 
apolia 73 000 and Davenport 88000 mak 
ing a total of 3 090 000 Baud upon these 
figures it is believed that there are approxi 
mately 5 200 000 receiying set* on the United 
Slate* 


Volume of Mail 

Mail ficm radii fins (band through 
station WI A* a network not including 
communication* lent direct to the apontri* 
f programs sin hs tin f dlowing monthly 
average for each client dunng 1925, Jinu 
ar> 2343 February 3 418 March 2 894 
A pul 209 j May 1315 June 570 July 
599 August 434 September 630 October 
l 655 Novf min r 1 236 December 1 907 
llie heaviest mail u rrenved fnm Octaler 
i May inclusive 


Cl am-Shaped Loudspeaker* 

Sevfrai manufacturer* of the ci nr lypr 
Irudspeaker Are building thi instruments in 
the shape of a dam shell instead of a disk 
They place the apex at the 1 iwer part of the 
face instead of in the cenlir an in the cas 
of diak loudspeaker* The designers cun 
tend that the new shape gives all frequrn 
nr* a hitttr dunce in rrpmdoce truly 
Tlie fronts of many of the new cone loud 
speakers art decorated with landscape 
j ainiinga Bailing ships and various other 
designs 


Rechargeable “B” Batteries 

He( HAIH EAR! t dry-trll U* batteries have 
now been pheed on the market Ii » eon 
tended that this type of battery has an 
original life m long as the ordinary * B * 
battery, but ran be recharged all or right 
times at the coat of approximately cents 


for each charge Thisc batteries can be 
charged on alternating current from any 
standard B ballrry charger or chemual 
rcitifirr Where direct current u available 
a rectifier is not required 


Trickle Chargers 

Trickli charger* an much m evidence 
at the radio shows this year One manu 
farfurer said tint he sold more than 200000 
of thesr (kvirr* last season and that tht 
demand is great'r this year The Inc kb 
hirgti i* a device whuh i nee connected 
to the A atoiagc battery instead of oper 
dling intermittuilly at a high rate function* 
continuously at a low rale automatically 
keeping the ball' ry fully charged In real 
ity it converts lh» A storage battery into 
a power unit Tntkle charger* are noise 
lets in opeiation and the current tonnump 
tion i* cstimatrd lo hr approximately half 
a cent per hour if reception 


Majority of Station* Located 
Here 

CoMMfMiNf upon ihr growth of the radio 
industry as nfleeted by expert* Dr Julius 
Klein director of the Bureau of foreign 
and Domestic Commerce of the United 
Suir* p( mtrd nut that the majority of thr 
world s broadcasting stations are located in 
this country and that the people s speaking 
the English language are leading all other* 
iu the development of radio 

Fxpnrts of radio equipment from the 
United State* during the Iasi five year* have 
been valued in round numbers at 1000000 
3000 000 3 500 000 6 000 000 and 10000000 
dollars for ihr respective year*" aild Dr 
Klein Reports from all parts of the world 
give constantly Increasing estimates of the 
number of recei mg sets m operation and 
new broadcasting station* are opening every 
month Steadily tbr legal barriers to radio 
levelnpment all over the world arc bring 
withdrawn and new countries are entering 
the field 

The United Slates has more than three 
fiTtbs of the world** stations In tbr number 
of set* per 1000 population the United 
State* lead* with 46 3 seta, followed m order 
by ibe United Kingdom with 356 Sweden 
with 30 3 and the Union of South Africa 
with 26 7 * 


Tube Reactivators 
Turns are several vacuum tube reachva 
tore on the market this season, prompted by 
the fact that detector* and amplifiers grid 
ually W their cftm rac y because the active 
material on the filaments is gradually con* 
fumed Manufacturer! of these donees say 
that nine out of tea tubes ready for dJs> 
{Continued m page 462) 
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and help us to 
keep you 
healthy 
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AGENTS 000*0 PROFIT 
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The time for presents 

Why not a subscription to Sueur ( An t n 7 

There is no greater compliment you could 
pay to your rehtivc or your friend than i year 
of reading “The Magazine of Today and Tomor 
row ” It is a mbute to his intelligence and his 
breadth of vision 

Nothing you can give him will afford him 
greater pleasure—or benefit A whole year of 
reading the Scientific Amuieui a whole year of 
seeing the marvels of science unfold month by 
month before his eyes, twelve months of true 
stones more fascinating than fiction 

Subscnbe for him now and you are in time 
for him to receive it as a Christmas present—i 
prtsent that will be more and more welcome 
each of the twelve times it arrives 

Just at Christmas he will receive his New 
Year’s number and a card from the publishers 
telling him of your gift 

To start him off with the Jmuary number 
use this coupon now 


' 24 We 4 S 
N » \ k ( y N Y 


yr * h n y 
S'* u N 
St eet and No 


It o $4 n 1 


Su e 
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Which I* Beet ? 

To buy • lubtUnbsl Stawart I enee 
the benefit of it> guarding protection in 
preventing petty theft and od it depre 
datum* about your fat-lory or p«v at mut h 
or more through lowe* and atill liaxr n dh 
mg fir your outlay excql a rtntmuante 
of thi* annoyance and rxpenie 

! 

Wide choice of dmgiu of Iron hence or 
Chain I ink Fence galvanized after weaving 
allows the seUrhon of just what suits your 


| Lei us quote you on your requirements 

Tn Stkwait jaw Wo ais coar ant 
I Mi mm mwa cmmi earn 
H llilhitfiOuMh.faeiliUsi M 


Valuable Patent For Sale 

Hot Water Incubator 

Hen li a device (hat fills a long frit want 
Eficant in operation and (.heap to manufac 
tore. A rare chance for investor Patent No 
1AH2U Address FORTl NAT OGIOMMI 
97 Walcott St, Pawtucket, JL J. 


ST.A'll'S 


card can be made to give many month* of 
service by the proem of reactivation 

The system u explained aa follows A* 
the filament rraueinn of dec irons becomes 
let* and In* the tube * ability to detect and 
amplify diminishes and ihe quality of recep 
lion fall* off in proportirn New tubes 
ftJiould pos*ee* high filament emission, but 
this constantly deerraaes according to the 
amount of use or abuse to which they art 
subjected In the Radioiron type of tnbe, 
(he filament i* of tungsten coated and com 
lnncd with thorium The filament is active 
only whin there is a layer t{ than tun on 
the surface The condition of the thorium 
coat governs the amount of filament emus 
•ion 

Operating a receiver at too high a fila 
raent voltage quickly destroy* the coating 
1 he result is rspid deterioration of the 
tube and even st normal voltage, the file 
mcni's efficiency gradually decreaaes through 
continuous u«e 

It i« pointed out that a ibonum-coated 
filament tube should not be discarded or 
considered "dead” as long as the tube 
lights simply because it fail* to give the 
required results Inside each filament there 
is a considerable amount of thorium and by 
applying the reactivating process this mate* 
rial can be attracted to the surface of the 
filament, restoring the efficiency of the tube 

Compass Station* Kept Busy 

Radio oompaaa stalinns along the Amen 
can coast are becoming more and more ljs 
poTtanl to navigation During the period 
of one month, the navy compass ttadohs 
furnished 19962 bearings of which L909 
were for naval and 17963 were for mer 
chant ships (ape Hstteras is generally 
the busiest station 

Railroad Radio 

Lncinubs working on the development of 
radio apparatus for trains report that they 
have a number of obstacles with which to 
contend Bad reception spots are noticed 
when the train la in the vicinity of steel 
bridges Tunnels also cause trouble Thera 
is a perceptible roar in the loudspeakers 
while the train la in motion, but moat of 
this disturbance has been eliminated by 
mounting the radio set on t rubber base to 
prevent mechanical vibration* from creating 
nucrophnntc noises in the radio circuit 

The American Railway Association Is 
urging its members to encourage and ooop- 


emte with manufacturers la developing sU*- 
ple and reliable radiophone apparatus for 
use In practical road service to eaabla men 
at both ends of long freight trains to mam 
Uin constant communication 

Why WGY Fade* 

Why do the radio programs of WGY, 
Schenectady, was and wane in the ether 
•round New York? When asked to account 
for the fading, Harry Sadenwater engineer 
in charge of the technical operations of the 
station said, *1 am about convinced that 
the Hudson River Is responsible for the 
•winging signals It seems to me that the 
wave* travel more easily along the water 
and perhaps faster than over the land The 
differences in the speed of the waves over 
the land and water, and possibly aw inter 
action between the two may cause the fad 
lng. n 

The “NT Circuit 
Air outstanding feature of the National 
Radio Exhibition held at Olympia England, 
was the “N" circuit invented by Sir Oliver 
Lodge It is said to represent the last word 
in tun pi inly There is one tuning eon 

denser and a filament control Once these 
are adjusted an ordinary snap switch turns 
the receiver on or off The set is designed 
not to radiate 

British Favor Crystal Set* 
Tufhje are 1800 000 radio set owners In 
Fngland according lo the number of receiv 
mg licenses that hare been isaued There 
are 20 broadcasting stations in the British 
Isles and 66 percent of the b*tencrs use 
crystal-detector seta It i* reported that the 
moat powerful station at Daventry can be 
heard 200 miles away on * crystal set 

Powerful Generator* 

Tm large motor generator units which 
supply the current to light the filaments of 
the transmitting tubes of station WJZ, 
Bound Brook New Jersey deliver an output 
sufficient to light the tubes of all the re¬ 
ceiving seta in New York City sunalianoou 
ly according to engineers of the station 

A Radio Voire for Uruguay 

A NEW one-kilowatt transmitter which has 
been ordered for installation at Montevideo, 
will serve as the official broadcasting station 
of the Uruguayan Government. 




HOTEL 


FORT 

SHELBY 

Lafayette Btvd at Rest Sc, 

DETROIT 

Loss than 5 minute* w a fl e from 
wholesale, retail, financial 
and theatrical center* 

The seasoned traveler thinks al 
ways of the Fort Shelby m con 
ncction with Detroit He knows 
that there he can be sure of a 
quiet, comfortable room at a rea 
eonable price, of sincere courtesy, 
of widely famed food at moderate 
cost The Fort Shelby has the only 
Servidor equipment in Detroit 
Thu feature protects you from 
needless intrusion of employes and 
excessive Upping Rail and water 
terminals are convenient 

Rates $2 50 up Servidor serw 
ice Fort Shelby Garage close by 

W G McKay Assistant Secretary 
Sfth E Funume Manager 


All KUds-SmslI 



NVENTORS 

MoSslq. axparlnmUl varfei labMiWi auut 
firuinunmi. BpwaIzpatitoim 


ntrzDta.hc U7Ub*fc,toM< 


H 0 *TELffCo pE 

rA'i v%« m 


DIOTlONAJtT O# AVIATION By Mm* Mon 
Puns. UTpsass. cum. Mctall VNa 


: i.:. r .rTXT 



0GNU*G4r IfJHvdfYu 
t wMk i g pwiw* 

C sau m Ctvf* ftdffilbi Qmfe 

































SCIENTIFIC AMERICAN 


468 



A department devoted to the presentation of useful ideas wherein will 
be found material of practical value for those 
who are mechanically inclined 


Conducted by A P Peck 


With this law, we ia trod tree a new department to oar readers. Ia ft, 
we waat to p r esent practical luats and kinks, forasalas and processra 
■ad way* o € doing things that are aew v nansaal or of particular 
value To aisks this department of the grsa t es t raise to aU* we 
Invite oar readers to contribute Read the Items la the colossus 
below and then try to help your fellow readers by sending In some 
material that yon think will be of general Interest We will pay for 
all articles that are accepted Rejected hems win be ret nm ed prompt¬ 
ly when stamps are enclosed The sneccst of this department de¬ 
pends on yon Let ns know what yon think of It and be sare to do 
year part by ooatrlbatlng If yon ran snggest any way la which these 
eolnasns can be improved, do not bferitato to do so 


For the Amateur Photographer 
AVE you ever seen a sign that Mated 
that films left up to ten o dock u the 
morning will he delivered by five o dock in 
lbs afternoon? Seeing ibis, did you ever 
wander bow it was possible to accomplish 
tip work that Is entailed la developing 
drying and printing in such a short time 9 
Tbs answer is that carefully designed eppa 
reins and a well planned ay* cm speed op 
the work While tbs machinery wed In 
three large photograph finishing plants is 
far beyond the amateur photographer end 
would be of little benefit to him if bo abonld 
be able to get U still some of the method 
leal processes followed in the wholesale fin 
Jelling work may be copied with benefit 
One of the amplest forma of printing 
srraag—enta that will be found soluble for 
tbs twenty of aids tear work Is Illustrated 
in these columns It oonssi* of s wooden 
box shoot two feet square fitted with a 
shelf as shown and painted black inside 
Three trays one for developer one for 
washing water and one for hypo are placed 
In tbe lower section Filins from which 
prists are to be made as well as vinous 
grades of printing paper of the oortect sue 


are piled up on tbe shelf as shown at A 
Above and to the rear of the center of the 
box, an electric light an 1 shade are hung 
as In 0 The bulb should be rated at about 
40 watu 

It will be found that the shadow east by 
the box will bo dark enough for the loading 
of the printing frame Tbe tame condition 
also bolds true with the location of tbe 
various trays Since the reserve paper is 
placed face down on the shelf there is no 
danger of its being light struck in fact 
the shadow also prevents this 

A wiich hung on tbe edge of the box 
will serve to determine the timing of ex 
posure and development. In practice, this 
printing arrangement ia used os follows 

A film snd the required grade of paper 
are placed In the frame which la then laid 
gists aide up on the top of tbe box under 
the light When the proper exposure time 
has elapsed which most be determined by 
experiment tbe frame is returned to the 
shadow of the box and tbe paper u re¬ 
moved Before starting lo develop tbe print 
the frame ia reloaded and returned to the 
top of the box Tbe paper is at once placed 
in the developer If (ho power of the light 
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Move 

Your New York 
Office to the 
Scientific 
American 
Building 

A new 16-story 
building—the Scien¬ 
tific American Build¬ 
ing—has been erected 
on one of the most 
desirable office sites 
in the United States— 
at 24 West 40th Street, 
New York City 



Open to the sunlight on three sides, it is 
a half block west of Fifth Avenue and a block I 
and a half east of Broadway Across the I 
street lies Bryant Park and the New York Public 
Library It is four blocks from the Grand Central 
Station and eight blocks from the Pennsylvania | 
Station I 


Neighboring buildings include the American 
Radiator Building, the Engineers’ Club, the New 
York Club, the National Republican Club and 
the Engineering Societies 



Should you be con- 
sidcnng offices in New 
York City by all 
means investigate 
space in this attrac¬ 
tive building—acces¬ 
sible, distinguished, 
desirable—and at 
rents which are 
reasonable 

Apply 

mourn 

M East 42nd Street 
367 Madison Avenue 
NEW YORK 

TBUmONB VANDERBILT <JM 


is correct till* lyitflo can quickly be worked 
out to * point when the lime of exposure 
will about equal that of development and 
placing in the fixing bath Then the work 
tan be earned on smoothly and rapidly 
Of coarte varu ts thicknesses of negatives 
will tend to overbalance the system but 
l roper attrnti n t the developer the light 
t g and the grade of paper use I will tend 
to keep the moth d working properly 


A Mechanical Telephone 
HF fact dial aounJ wav<» can cause a 
m. lid body to vibi itc an I tranttn t these 
vil nil ns tlirt ugh pt its mass i» n t new 
Miiy f m in uur toy Jay* have used 
mall n et hi me at leleph nr* conualuig of 
l*o diaphragm* connect* I togetier by 
etna of a itr ng hunt aurt ruing 

ihr tl at sen u* ipenm lal work baa re 
v altrd a meih 1 whereby the ume principle 
d at au*r 1 o r i y telci li i r* tn w rk can 

I p| 1 It th cm ilrict i fa trlrph ne 

II at w II perils vor com|aratively long 
iislanc ■ 

Afier try ng var um ty[ « of diaphragm* 
f r tl w | urp se the writer hit q n tie i lea 

f Ub i g p r ulk Inv atigal n ah we I 

that this matcnal must be as pur a* ob 

I i ul le A raixi iro f c lion ai 1 silk is 
t at all utiafa t ry an 1 th r material* 

re for inferior With two well made Ua 

II rdRin* c i Htructrd aa Ida le I 1 el w and 
a i rI tly vtretcl ed c nnectlng wire w th no 
benda or turna in it the writer ha* camel 

i c rnnuni lUon ver a Intnnre of ap 
I x at ly tw mile* With a right angle 


bend In the wire good moults mm obtained 
at one quarter of a mile Hie valba of soeh 
a qntem in oampu and bolalod districts la 
obvtoua aa the line has do operating ooet 
and a low upkeep [One of the editor* of 
the Scientific American buih a telephone 
■imilar to this one and found it satWsotory 
when utel over a distance of 58% feet 
l n loubtedly the rcauhe will vary greatly 
•ccorhng to the materials need and tbe 
rare with which the inatal la Uon is made-* 
The Y htor 1 

The conatrnctHn of the diaphragm which 
i* to be earned out in dupUoate should be 
done carefully following the detail* given 
in the itlustration reproduced in these ool 
umns On tbe frame made of soft wood 
four bole* dia medically oppoaite ere dnlled 
half way through as shown at D Two 
pitcr* of heavy ccpper wire are beat at 
their rn la and inverted in these boles The 
■ilk co\er it then tacked over the frame 
stretching it lightly but driving the large 
corner tacks only part way into tho wood 
A piece of number 20 cjpprr wire it then 
placed loosely around these corner looks 
allowi g enough slack f r the wire to lake 
the form ahivn at B when tbe staging it 
I laced Tbe oorner tacks are then driven 
home 

The i ext step is to turn the frame over 
anl tack two teninrh strips of number 1 
lamp wteking in place aa shown at C The 
■ilk is now perforate! at right placet and 
staging or heavy shoe string it threaded 
through the holts and an und the lamp wick 
and the wire on the face of the diaphragm 
It la then tied in place aa at C. If tbe 
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slatk allowsd ia tbs frost wires 1# comet 
gad lbs staging k palled tout, the dlk sur- 
feet «U1 be u tight m a dram bod end 
in kfegl coodiUon for the purpose for which 
it k intended* fhc frame H should oow 
bo acre we d to the front of the diaphragm 
■^PPrt 

Altar the protecting box. A, u made, 
aSowing a depth of four inches, the line 
wfn fa brought through the wall, being 
careful that it doee not touch the tides of 
the bole, end » fastened to the intersection 
of the wicks. It is then itracbod taut to 
the Aim Jnealator and this tightness is pro 
ierred throughout the Urn Remember that 
rfgbMgle bends in (be wire will reduce 
the effective length over which conununica 
ties can be earned oa While copper wire 
k to be preferred, soft iron wire can be 
need to reduce the met Stranded wire la 
found beet 

For nailing, the heavy wire G pivoted w 
the dele of the box. Is shaken violently 
against the line wire causing both dia 
phragme to give forth a loud rattle 

The two photographs in the accompanying 
illustration show one of the telephone* that 
the writer built and used with the results 
mentioned above 

Contnbui«d by Tun Govn 

[Lnrrox's Non This contribution puts 
forth a pretty problem in acoustics and in 
the transmission of mechanical vibrations 
along a metallic wire As the author points 
out, the material used In the construction 



A cracked window pane la dangerous* as the pieces may fall out of the frame. 
Here k a way to prevent 10 H 1 a happening 


nut should he tightened sufficiently to hold 
the broken pieces of glass In position If 
the hole ib the glass is comparatively large 
the leather washers should be backed up by 
two metal washers, one under the bead of 
the machine screw and the other under the 
not as shown 

If no leather washers are at hand they 
can easily be cut from a scrap of leather 
or the side of an old cast-off shoe For the 
sake of neatness, they should be out round 
The bole in the center should be cut just 
large enough to slip over the machine screw 
to be used 


Preferring the Storage Battery 

T HE Storage battery in the electrical 
radio or physics experimental laboratory 
is one of the items that does not receive as 
much attention as it should, and as a con 
sequence it is the one accessory that k 
liable to go wrong just at the time that It 
Is moat needed If however the following 
suggestions are heeded, the battery may be 
expected to deliver the beat possible results 
at all Limes. 

Absolute cleanliness should be observed in 
the care of storage batteries of the lead 
plate type If moisture and dust are allowed 
to collect on the tops of the cells the result 
will often be that the terminals will be con 
nected through a rather high resistance (the 
dampness and dost) and the baltery will in 
a short time, be totally discharged This 


of the diaphragm enters largely into the 
proposition It would seem that a senes 
of experiments along this line would be in 
tensely Interesting and there is a possibility 
of Improving the results If any of our 
readers in using one of these mechanical 
telephones, finds any noteworthy results we 
will be glad to hear of them In a letter to 
the editor, the author suggest! that the find 
logs with the ailk diaphragm may be ap¬ 
plied to radio loudspeakers Why not try 
it and 1st us hear of the result! 7 ! 


w: 


Broken Window Repair 
f HEN a pane of glaM cracks and there 
i» not time or the facilities to install 
a naw one. the following kink will come in 
handy. When a window re broken by reason 
of a blow, them are usually several cracks 
formed, radiating from tbs point where the 
pTsstura was applied Examination will 
show that there b probably a small bole at 
the inter section of these cracks hut If such 
k not the ease, a hole can he made, and 
made with safety if cars is taken 
Regardless of how the bole la obtained 
it k necessary to the on of this repair 
stint The only requisites are a ■nail ma- 
flUM aortw, lira leather washer* and a nut 
tti At the aovew As sh o wn la the fflnatn 
tk*» * 0 * of the w i s h era k pkoed oo the 
amir, IH ktc* k pqahbd through the bek 
lb the A* the ether wgaher k pec ever 
the eomr and tho net k apt* home. The 


condition is often haslmrd by carelrainrei 
when adding waler to the cells While this 
water u or should be distilled a moduli 
inf path is formed when the water mixes 
with duM on the top of the battery 

When it la noticed that the baticry looks 
grimy m listen a clean cloth with ordinary 
household ammonia water and carefully wipe 
off the top# of the cells Work around the 
terminals and under the cud netting straps 

Storage baltery terminals should never he 
allowed to become corroded When the 
bluish or greenish tinged mass appears de 
noting that coiyooon is al work remove it 
with a knife blade or similar tool When 
the metal baa been scraped bright at each 
terminal, cost it with vaseline or other 
heavy grease Thu will delay the action of 
corrosion 

These together with the usual precautions 
of regular charging and addition of water, 
will be of great assistance to the battery 
and will prolong its life 


Loosening Stubborn Stopper* 
W HlN * stopper In a bottle be- 
V V comes Stuck, do not try to Ikes it, 
as you will bd apt to break the bottle 
Instead, fight a match, Up tba bottle slightly 
and vMmiw apply tbe Same to the 
Book. ltaaUv lire bottle so that no esa 
part of the jure will get too hot and crack 
The heat af the matah wfH expand the gksa 
of the neck sad so looses lbs stopper 



Dorris uses DAYTONS 


Far Western Distributor 
Tl» Ksf B run rtf r Slftl C ait- 
in* f • of Lna AutlM li the 
mrlMln Miniftctarrr and 

dutrftelor of Dayton Hu* l 
Wb*tU wot of the KorkU*. 


Davton qteel Wheels are standard 
equipment on all models of Dorris 
Tracks. 

Dams Motors, Jnr, didn't want ordi¬ 
nary wheels giving ordinary service on 
their trucks They equipped Dorris 
Trucks villa Dai Ion Steel Wheels because 
they wanted extraordinarily good wheel 
wnlff—whet-la that would help the track 
to give longer, better and more eoonoml 
cal service 

Practical It all the leading maker* of 
trucks ust Dayton Steel Wheels Specify 
them. 

Dali perks ore ttuu&y and steady 


The Dayton Steel Foundry Company 

Davton, Ohio 


Dayton 

The Marti ora Good Wheel 






STRENGTH 


LIGHT WEIGHT 


DU R All L I T Y 


t MUHNWI hi IH HHHII 


a anHHi M 




Investigate 


Barnes Electric Bench 
Scroll Saw 


Before You Invest 

K 

M R Paul Tomlinson Financial Fditor . 
of Harpers Msgarins has compiled c 
{ a list of questions for you to hsvaanswsrad . 
by lbs Baooridas Salesman lhatwtil hslpto ] 

Eliminate the Lou in 1 

Investment* 

A safe- guard that may eava you from thS 
lota of thousands of dollars 3 

A copy of this Questionnaire may b* had - 
for tha asking—it is frsa 

1 

| Tha Financial Ankle appear! iw tn the 
December lease of Hmrpen Muart*r will 
afao help sotrs you fat es—* prablsnu 

Harpers 

MAC A*Z INK 

49 Eart SM StTMt Not York, N Y 



Not a lay but a 
practical umlsl 
tool lor ihop or 
iwufroa 



mg alUchowaA 
ornery wheel, etc. 

Wntm (War (• 

W.F.and John Barnes Ca' 

SOCKMMUk ILLlHOia 

^—ammd 


& WADE BENCH LATHE 


For Ropair Shops, Amaiour Mm hamrt. 

Modal Makars, Impostors 
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a ■imnimi luimis 

^Joyous c Hpund 


1 1 S mighty rare to 
find a man who is 
taking what life 
hah for nira 
You ve got to be 
something to get the 
keenest and dot pest 
pleasures and this 
world of oars in no in 
credibly rich and varied 
that only a developed 
personality gets even a 
glimpse of the Joyous 
Bound which its poesi 
bill ties offer 

TVs Ftt of Growing 

4 Ha] pinens connwt* 
in thi* sai 1 one t f 

the wisest of men 
(Spinoza) that on * 
pou rra are increased 
The more you grow 
the more there is—and 
the more lifferent kin Is 
appear The very sense of growing 
Is one of tha moat exciting things this 
existence contains 

Ihis growth of mind and foiling is 
what we call Culture Always people 
have recognized that one great source 
of culture is the stored up Worl I I iter 
atun 

There isnt anything sicred or sol 
emn, or hid Jen about Literature 

Literature Belongs to You 
A lot of men and women in the last 
7 000 years have observed other men. 
and women and life they have hai 
emotions so keen l leas so moving that 
they had to put them on paper (oi 
burnt bricks tr papyrus or vellum or 
what not) Those writings which con 
vey the most significant thoughth which 
pass on feeling most vividly constitute 
Literature 

Borne of it belongs to you 
It is full of knowleige about Man 
animal poet philosopher statesman 
merchant fighter There are things in 
it that increase your powers give you 
more insight into other human beings 
wake new ideas in your mind For 
Knowledge really is Power where 
other qualities are at all equal it i*» 
the man who has thought most wh> 
makes the largest material success in 
life—more important who gets moat 
out of life 

The Reed to Cottar* 

There never was a nation that strove 
harder for Culture than ours And it 
is worth having—aimt Iv because it 
helps yon to suck out c f life the pleas 
ures that mean most to you 
But nobody ever got Culture from 
reading good books alone 
You must be interest* i by what you 
read in order to have ideas flame up 
to start something growing in your own 
mind 

And when you do find yourself ab 
sorbed in the writings of men who 



Ige and 
sensitiveness and ideas 
—then you cant help 
increasing your own 
mental stature 

Read What Yea Like of 
the Things Worth 
Reeding 

The Golden Book 
Magazine is a monthly 
selection from the whole 
world library of things 
that are both inter Aft 
xny and wo? thvhile 
It may be a piece of 
wiBdom scratched on a 
papyrus by an Egyptian 
<5 000 years ago it may 
be a new story written 
last year it may be a 
memorable saying pick 
e 1 from a newspaper 
or overhear 1 some 
where if it is alive if 
t is worth rereading it belongs in thn> 
magazine—fiction essay* poetry his 
tory adventure character atu lies bits 
of philoMf hy humor epigrama 

With such material U choose from 
the magazine coul i not help being truly 
entertaining It is good reading—for 
five minutes for an hour for relaxing 
the bleepless mind after a hard day»s 
work 

But it is a lot more than that 

Tha Book of Man Fiction 

Tiction is the Book of Man Story 
writers of this grade help you to un 
leratand other human be ng« and why 
thov ict as they do And all succe*s 
in busineM and tocial life depends on 
that 

All you ve got to do is to discover 
among the things that count some that 
you really like 

An 1 we believe you will fin l Thf 
Goldfn Book Maga/inf a short cut to 
this de* rable en l—as have some hun 
dreda of thousands of other Americana 
in the last two years 


25c a Copy 

At All Newsstands 

5 Months for Only $1 


We urge you to get a copy today * 
we promise you an unexpected literary 
feast 

But better than sampling one copy, 
is to insure yourself several months ox 
intensely interesting reading Send us 
only $1 and we will enter your name 
for a o months trial subscription Use 
the coupon 


The Golden Book Magazine 

BS Frith Avows New York 

I Mf i pt your special trial uhaorlptloi offer of f month* and endear SI to pay for mme 
( P erso na l ribarh* ace pt *d) 

Name 

Addrsu 

8 A 



facts about airships and airpli 


Conducted by Alexander Klemin 

la charge, Daniel Cnggenheim School of Aeronautics, New York University 


The National Air Races 

HL National Air Races held at Model 
tarma Field Philadelpl la during the 
week of September 4 to 11 proved diaap 
pointing in «pite of the many events, hand 
vjrao troj I tea valuable prizes and long 
I reparati n Bad weather and poor drain 
age caused at annoying break in the senes 
of events There were no real racing 

I Ui es present to make an ther world a 
rrror I such u we used to associate with 
the 1 ulitrer trophy There were no rt I 
ical levelopraents noticeable in cither planes 

I I Aigmea and then i« always a real diffi 
culty in making any long drawn out air 
plane meet interesting An itemized recital 
of this years events would read just like 
that r f last year • races 

T1 ere were h wever a few interesting 
rovelte* for die brat I line in American 
a r racing there waa a j eraebute contest 
H| r isl I vent B which pron led a daily 
thrill fof tl a «| editors Tl e parachute* 
rt sis j impe I from o i aim i le of 1 500 
fr I on o a lay an i trie I to get as close 
to a g ven mark as possible bitty dollars 
win ihe lady reward for the best attempt 
1 he final prize of 250 dollars went to W 
D Ba rd who made the week ■ record by 
laiding only 89 feet from the mark The 
coni n has a practical utility It is not 
suficient for the para huic jumper to land 
at a moderate rate of speed he must to 
s me extent be able t > gu do bunaelf and 
avoid tree tops church steeples and other 
obstacles * 

Another departure from conventional sir 
racing waa tire Valley lorge Trophy con* 


test in precision landing The trophy waa 
the gift of Dr Tbomaa F Elldndge of 
Philadelphia Contestants were required to 
climb to a height of 1000 feet cut their 
motors and glide for a chalked circle The 
weather was gusty and fliers had to adopt 
a variety of flying devices some making a 
long glide close to the ground there kill 
Jng speed hy fish tailing In spite of 
unfavorable coalitions the filers all landed 
but a few fret short of the mark Douglas 
Dans won the contest In a Waco by land 
mg only five feet from the circle Such 
accuracy is of interest in commercial flying 
particularly In restricted territory 
The real difficulty m racing is that the 
spectators ace | lane after plane coming 
round the pylons with mi notonoui regu 
lanty have to wait so long for the final 
result an I do not aee a neck to neck finish 
very fton However one novelty gave 
them something more to see This was the 
firnjam n Franklin Trophy relay race in 
wl ich three teams of three planes each were 
entered After making one lap of the course 
a plane of a given team would land as near 
a certain flag as possible the passenger 
would get out grab the flag and run back 
and tie the flag to the next plane of his 
tiam as rapidly aa possible The winning 
team corauated of Basil Rowe and Casey 
Jones each in Thomas Morse planes and 
A H kreider in a Waco 9 
A sinking incident was the rhanging of 
the engine on the Pitcairn Setqm Wing 
Arrow Designed for a race In which it 
was possible to use a high powered engine 
it was equipped with a Curtiss C4 six 
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oglMtf rerttoil cagtee Una tha owners 
«fl tho plane decided to enter It lor i race 
*hef% ealy on engine of 410 cubic inches 
dliflMMMBt could bo wed and ea OX-6 
90 boHepower engine, an eight cylinder V, 
had tb be substituted accordingly To 
imabe the change a rough wooden scaffold 
wte erected cm the field with a iiecl croea 
beam on which ran two heavy tackles one 
for taking the engine out and one for put 
ting U in Ingamoua devices for 1 centering 
the engine and for changing the ignition 
instruments and fuel and oil connection! 
allowed the whole operation to be accom 
plhKwj m 61 minutes Such methods are 
of Immense interest to airline operators as 
they show that the removal of an engine 
for repair or overhaul will not im mobilise 
a plane for any length of time 

Perhaps the moat striking points about 
the meet in general were the disappearance 
of old wartime types Not a “Jenny” and 
but one old tune Standard were present 
The OX 5 engine was ptmot on many 
planea but the more modern engines such 
as the Wnght Whirlwind were am in 
equally great numbers The efficiency and 
reliability of air cooled engine* received 
another endorsement Terhapfl 90 percent 
of all fuselages on the field were of the 
steel tube type There was steady frogrem 
ail round even if there was nothing start 
ling 

At the close of the races thtre was a 
demonstration of The Voioe from the Sky 
On the uodenude of the Sikorsky 5 29 was 
filled what looked like a loud speaker 


liar device This is dtown diagraamstloally 
a these columns At the two ends of the 
wing are placed honaontal metal plates 1 
and 2, of Urge area connected by a wire, 
3 at tbnr ends The two metal plates 
thus form the elements of a condenser of 
very alight capacity When the plane ap 
p roach re the earth the rapacity of these 
pistes increases very rapidly because the 
earth itself it a conductor If the plates 
are therefore part of an usctlUting electric 
circuit the variation of capacity on ap 
proaohing the ground can be rtarlily made 
to give a warning signal by methods familiar 
to radio engineers 

Planes of Limitleu Sice 

M ANY authorities believe that the air 
ship because of its load carrying 
rapacity and lung range will ulti natrly be 
the means of fast transportation across the 
Atlantic On the other hand a number of 
firman constructors ore convinced ihst 
they can develop the airplane to the p ml 
where it will be capable of crossing the 
ocean at even greater speed than the air 
■hip carrying sufficient fuel and i com 
niemdly profitable pay load of passingen* 
and cargo without such overh a ding of tl e 
wings as was necessary in the ill fate 1 
Sikordcy 5 35 

The pro! bm is not an easy one It Is 
not enough merely to increase sire For 
grometn ally similar airplam* mill the 
same landing speed the lift increases as 
the square of thr span or any oil er linear 


A height Indicator which operates on the principle of a condenser; the capacity 
between the plates I and 2 and the ground 5 changes with tho height 


With engine* throttled and at an altitude 
of about 1 200 feet the vt ice of one of the 
trew singing a popular song i ould be plainly 
heard by the crowd Perhaps there is m 
this the possibility of another advertising 
method 

Suggestions for Future Ram 

I T seems amply demonstrated at the recent 
National Air Hares that small planes 
can be built to have the efficiency of racers 
and to be perfectly airworthy In the 300 
rubio inch classification for next year s 
races It would seem to be a pity to ask for 
speed and nothing else Surely it would 
attract more Interest and serve general de 
vclopment better if twoaeatm were insisted 
upon Also following the example of the 
British light plane meet at 1 ympne why 
not Include tests of the rapidity of disas¬ 
sembly and reassembly and allot points 
for the dimrnmonfl within which the planes 
can ba housed 

Tho race would thus serve a more use¬ 
ful purpose and lead up to sales to the 
general public A test of tbr ability to 
clear a 25 foot barrier after a 300 yard ran 
would also enhance the value of the race, 
since It would involve a feature of consider 
able Importance to the safety of airplanes 
when making getaways In restricted fields 
Perhaps the authorities of the National 
Aeronautic Association will give some ah 
tent Ion to thtso points In the near future 

A Haight Indicator 

T HE Army Air Corps has been expert 
tpgpting with a height indicator for 
strata} years. TUe device functions when 
the plana la approaching the ground and 
ahnM he pertfadiriy useful in fact almost 
MWpeonfcU, wheat flying In fog From 
TU&pon It would appear that tha Jankers 
Company baa taken out patents for a aim 


dimension while thr structural weight in 
crea«*s as th* cube of the linear dunen'urn 
In tboory therefore ibn structural wrighi 
of the iirplanr will bear a larger pr ptr 
lion to thr gr m weight of the craft as the 
dimension! increase intimately a point is 
reached where the «micturc weighs no much 
that no surplus remains for carrying foci 
much leas pay loa 1 

In practice tbe theoretical law dor* n t 
apply hreatue with large rraft ibt nianeuv 
or* are not so vi lent high fa t rs of safely 
are not so necessary and many devices in 
design allow the weight of the large plane 
to ba kept down Dot it will apply finally 
for really huge craft such as have not been 
attempted hitherto 

How then are we to build pant plant* 
m wtmh the structural weight is to be 
kept down 9 Roughly speaking the wings 
of an sirphne are analogous to s canU 
lever bridge As the span of the wing in 
oreaws so does the bending moment at the 
root of the wing where ll attaches to the 
body Increased bending moment means 
more material in the spars and more weight 
Therefore why not have several fuselages 
and distribute the load all along the wing? 
Surely this will relieve the strains and 
lighten the structure The idea of dis 
tnbuling tha load along tbe wings is not 
novel and has been suggested in many 
quarters 

Or Rumpler a wdl known German con 
otructor has carried tbe idea beyond the 
suggestion stage and worked out in detail 
a design which is of real Interest His 
plane ta shown in its suggested fora In 
stead of tbe customary one or two floats 
mb in tbe c onventio nal seaplane be pro¬ 
poses to use six floats, four of which are 
to extend to the tail control surfaces This 
la tha first amp m load dutrlbmioa and 
dtatatbon of the beading moment strain. 
Further, intend of one ooneemrasad angina 
and fuel load, tan engines of XgOOO hone 


\ r A 
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Sinews 
of Industry 


Without wire ropes Industry would be muscle 
bound — almost helpless 

With wire ropes the crane demck elevator donkey 
engine become /hxtkU handling devices of mconceiv 
able value 

For 50 yean Broderick A Bascom Wire Ropes have 
been serving Industry faithfully and well Yellow 
Strand Wire Rope is the highest of all high grade 
ropei When developed TO yean ago it established 
a new standard which has never been excelled The 
strand painted yellow is your protection 
This company also makes all standard grades of wire 
rope for all purposes 

BRODERICK A BASCOM ROPE CO. 

843 North First Street St Lows Mow 
Eafcni Offfc» —rf Wwrwi war 78 Wum St NawYwkChy 
WamOffltf Seattle FmeUrm Si LeeU end Seattle 

gifAoruc^ Dea/ara m mti IndwtrmI Lm catties 


Industry would be muscle 



Motorists 
Carry ■ Ratline 
Autowlinc id your 
car and safeguard 
your spare tire with 
Power*!eel Autow 
lock Both arc 
made of Yellow 
Strand Ask your 
accessory dealer 


Yellow Strand 

WIRE ROPE . 


“WONDER* Cold Pipe and Tubing Benders 
Do Not Crack* Flatten or Cnmp tha Ptpa 



MEN WANTED 

to DM Bfsrti re Met*] Toys si 4 Novelties No sIm 
manshtp aatMirr ~~Iim amfex seda e PRlv sndTwi 
00-01 ffrsui wKt yooh nllliisnod*alsobuvtne fro 
yea v> p t r« In t orto with tfcef yam Overset *pm 


derate win yoon miiidsoowul alsomiy the rro i 


machinery necessary 
ul iDvsMnent »ula j 
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A Great Business Book 

Written by the President of a $25 000 000 corporation—" 
by a nun who mnnages 26 plants and directs 1 000 salesmen 


On Ten Days’ Approval 

Merely Fill in ind Mail the Coupon Below 


Mi / / xk are ft rift tt / y ilcortsts rather than by d ers 
Mr As Hd has froi i himself a ion picuously sucussful doer 
He knous therefore the bothers >me qn stion which con 
staff tty i ott front fastness men in tf wort l of stern realities 
and m re 1 r vnhkt most men of lar^e affairs be has dexd 
op d a fa ulty n it only for stlittt^ bar l problems but for 
making ttcar to otbtrs bou tfny tan set about attaining 
tain fat fory profitable soli tn ns —B C Torses 

Mr James H Rand Jr Prti dent of Rand Kardex Bureau Inc whose 
itcomplishmencs arc known to prictically e\cry business man m America 
has at last put into blick and white the rules and practices that hive made 
him the figure in the busimss world that he is today Starting from scratch 
a little over ten years ago w th money borrowed from the bank he has 
forged ahead powerfull) and indomitably through these methods which he 
gives to the business world in this Look 


Tht Mrs ght Lac to Bus tw Success 

Tba Miiugw s J b 

(ns or ng Bui ncu Profi 1 

Develop nj| Hums Aiuts 

Planned Purchu g 

Reduc ng cl e Cum to Make 

Develop ng D str but on 


Contents 


One g New Cuit men Without Los ng Old 
O ci 

C II t ng Yn r Profits 
Judgng the Bus ness Currents 
P t ng Your D llsn t Work 
Crest ng Your Pstste 


Our Approval Offer 

We shall be glsd to send th s book to you f r ten days approval Read t for ten days and 
then return t at our capctuc w ihout furtl er bligst on to you f tt sr 11 not make a profit 
for you Pay for t if and only f you want t 

Send no money ■ -merely fill n and ms 1 the coupon below 

FORBES MAGAZINE 

120 Fifth Avenue New York, N.Y. 

Fill in—Tear Off—and Mad 

Pate 

VOIKBBS HAhA/IMk 

in Fifth Avenue Sea York. Jt T 

All right I Send me a noj v at Jaflm H Rand Jr ■ book Asaurlng Boatnem Profits I 
will raid H for ten daye km will then either return K. at jour tap nee without further 
obligation to me or I w remit 94 10 as payment In full 

NAVI 

address 
(TTT AND STATE 


Tke R ampler multi Boat Mspkne 

the (pan, the weight of the struc ture" may 


By the priaeJ^le of 1 


power tech ire to be disposed along the 
length of the wing with fad tanka like 
wut diambuted the engine* driving lea 
propeller* through gearing (The engine* 
and fuel will be in the wing and the gear 
and ahafting'drlven propeller* are to be 
disposed la tandem between the float*) 
The paaMnger* an to have their quarters 
inside the wing which will be large enough 
to provide sufficient room for living alee|h 
ing and dining Pamengers and cargo are 
likewise to be distributed along the length 
of the wing 

According to Dr Ram pier this principle 
of load distribution will so lighten the 
structure that instead of the usual 35 per 
rent the plane of llnmlem sue** will have 
50 percent of ita gross weight in useful 
load (that Is fuel oil and cargo) There 
fore it will have ample fuel for crossing 
the Atlantic in an uninterrupted flight and 
to carry a real pay load at the same time 

Besides the advantages of range and pay 
load greater security is claimed for such 
a type of craft With ten engines each 
with a separate fuel system it is moon 
ocivabln that power plant troubles ahould 
ever bring the seaplane down The large 
n iral er of floats and its hugo dimensions 
will make it seaworthy in the roughest ara 
Mere size will increase its stability tn the 
air as well as its seaworthiness 

The design is so well worked out that 
It is |o«aible to regard the data accompany 
mg il e plana with cnnfi ience The gross 
weight is to be 253 000 pounds the pay 
load is to be 44000 pounds including 130 
passenger* with 13 200 pounds of baggage 
mail and ex] res* matter the fuel I ad is 
to be 81 700 po nda a ifficii g f r 1ft hours 
flight at full U rottle with am] le reaerve 
or for 27 hoirs at a cruising speed of 125 


mi las per hour giving a range of soma 8 87% 
miles The wing area is to be over 10,000 
square feet and the span nearly 800 feat 
Perhaps this euperpUne la not ao many 
year* distant 


An Alrplon* Wheel Brake 

T HE application of brakes l 

wheels is proving very oaefnl They 
shorten the landing run do away with this 
necessity of ground tackle or of man hang 
mg on to the wings at the start of tbs 
plane and when acting Independently on 
either wheel facilitate steering on the 
ground The Seuiedde Wheel Company has 
now brought out a wheel for airplanes in. 
which the brake mechanism is an integral 
part of the wheel This arrangement re 
now in use on several types of planes The 
wheel la of light construct 10 a with spokes,, 
bid) and axle of an alloy composition 
There are three banks of spokes, 82 In one 
and 16 in each of the other two The brake 
mechanism is aelf-energiaing and opecatee 
with equal force during forward and re¬ 
verse motion of the wheel A wire usually 
enclosed in the steel-tubing struts of the 
landing gear transmits the force to the 
brake from the rudder bar pedal 


Signaling the Airman 

T HE British Imperial Airways operating 
between London and Pans shows a 
freedom from accident which la definitely 
super] >r to the record of any other European 
air line This is dur partly to the excellent 
equipment and partly t > thr splendid 
ground organization which is being con 
■tartly improved 

While all British transport planes are 
equipped with radio receiving and trails- 
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%y wmd at FjyHih tirdrovws to ilfl weather eoadllloa* to t iff 


sitting uu and obtain Information on the 
reathcr at any lime* ■ system of visual 
realtor signaling to the pilot baa long 
lean oonaidered desirable. It la only re¬ 
cently that a limple yet effective ayatem 
■aa been devised. On the varWnn English 
ilrdromea huge signs are now i oat ailed, 
wnalaUng of binged “doors" which can to 
ipened or doamt aa deal red. The sign at 
be top left of the device above, means rain 
ir drinlr, lop right, mow. hall or aleet, 
lottom left, thunderstorms or line squalls, 
md bottom right, gale*. The men in the 
oarer photograph are abown buaily shutting 
town the algoa. 


A Neat Touring Flue 

HE Focto Wulf twin-engine tooling 
plane which toa recently paaaed Ita fly; 
ng tcati at Adlmhof, Germany !■ one nf 
bn neatest design! to to seen either in the 
United States or abroad Ita wing la a 
nonoplane, entirely without external brio- 
ng and of exceptionally good aerodynamic 
arm. The engines do not form an un- 
dgbily protuberance above the wing, nor 
ire they supported by a more or leas com 
plicated structure of tubing, they blend 
perfectly Into the wing itself, disturbing 
to air flow to a minimum degree. The 
raglnea are air-cooled, yet no projecting 
7 Under* are In eight, they are the Junkers 
ype LI of 75 horsepower, in which the air 
a drawn in at the front end by a blower 
non mod on the propeUer shaft, and ttoo 
lulded in special passages so aa to give 
uniform cooling to all aJx cybnders las 
recently described in our columns) 


The pilot la seated where his vision In 
all directions Is excellent, but ho is fully 
protected by a windshield which can slide 
up or down, and ia noi at the very front 
end of the machine where the main impact 
of a crash is fell Three or four occupants 
can be comfortably seated in the passenger 
cabin, 

A great deal remains to to done in the 
problem of eliminating noise in the pas¬ 
senger cabin The Focke Wolf plane 
shows a step In the right direction by pro¬ 
viding a double veneer waU for the com¬ 
partment so thst it is insulated from noise 

We have become so accustomed to the 
long, stilt like landing gear of all types of 
airplanes that It it a relief to see a rant! 
lever form of chassis with aolid stubs pro¬ 
jecting directly from the aides of the 
fuselage In a borisontal plane The resis¬ 
tance of the chassis to the air air ram La 
thus reduced to a minimum This landing 
gear design lisa still another advantage, 
since the engines are mounted In tho wing, 
there is enough propeller clearance and yet 
the fuselage is but a foot or so from the 
ground The passengers have only a step 
to make to get into the cabin and the ten¬ 
dency to nose over on landing Is slight, 
because the center of gravity ia not high 
above the ground. 

The propellers swing forward of the 
pilot's head When propellers break, tho 
thrust which is present on the blades car 
riea the released elements forward and side¬ 
ways. There U no guarantee, even In ihn 
design, that breakage of the propellers may 
not injure the pilot, but at least the danger 
is mini mixed 



W* FLORSHEIM a 
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Therf's a type of man— 
young in spirit, young in 
attire—whose step is timed 
tothehigh-specd rhythm of 
the day. The Olympic is 
The Flotshcun Shoe which 
combines the modernistic 
style touch he demands 

Tit Olympic * Styb M 225 



THE FLORSHEIM SHOE 
Msmufseimm ■ Chicago 


COMPANY 



TF YOU are working on any mechanical 
1 device that requires a serviceable, de¬ 
pendable universal motor for its oper¬ 
ation, consult with our engineering 
department. 


Our experience with 6uch problems covers a w ide 
range of motor applications. Wc are well 
equipped to supply dynamically balanced 
universal motors, in sizes up to % h. p. in any 
quantity and at reasonable prices Let us 
prove the value of our service to you. 


WISCONSIN ELECTRIC COMPANY 

L. H HAMILTON. President, CHESTER H. BEACH, Vlre-Prsaldsnt 

48 Sixteenth St., Racine, Wis. 

Dumokb 

_ Fractional Ho rt m Pouter Moton 
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It’s A Boy”! 


Th SC IENTIFIC AMERICAN is pleased to announce the birth of a 
Lrother to their ANNUALOG They will call him ^ 

1927 ANNUALOG 

The sa^cs tell us thu iht new arrival u destined to eclipse 1926 and 
will imparl volumu of information 

They ate in his H roscopc such things as 

Years i pi ih cent n van us Speed —Pr m an mil* to atoms 

hnnehrs of S en A number f i neful facts »uch aa forrau 

Race ind a t qu ty of tl e Am mean la* f r anti freezing mixture! 

1 d * n Reclaim ng t I common hemicali et 

Cl rain a* Tree Lore Libraries f the World as odicea of 

l v lizat on 

You know of course that this is the second volume of our AN 
NUALOG The first volume was very favorably received 

Place your orders for the 1927 ANNUALOG which is ready now 

i 

TARIFF 

19^7 ANNUALOG $1 50 postpaid 

SCIENTIFIC AMERICAN FOR ONE YEAR < 00 domestic 
BOTH 4 50 domestic 

It will be worth your while to order t^uhtr 


PI- TV'-- ilT! .V, • 


SCIENTIFIC AMERICAN 


24 W«,t 40th Street 


New York 


P 5> Fore g o nt « pledxe add $1 ( to cover p age whe i orde nj, 

mb nat on 


AVOIDWINTER 

Extend Life 

and 

Pay No Rent 

Sv m fUl mntn | Iny u If n I tenn * 
■ttrnd note b« h m > 1)1 Ik * « 
de*l June wither a n imrdr ■ f <mh 
trxe Hfal w rote* and niml n fn *1 
dura b th pu r nnd h < nn really 
I v* ut r loo * whll you f m 1* 1 I 
North dilv r nnd bu n | U r anv ns* 
r r fuel nnd h a y c o he* 

Ask uny nr wh )*■ ■ nt n w nti In 
Miami or HlnJenl H dt wh life U 
worthwhile Not me Nmry to i*y re t 
I *11 t II you i Kal R( Is n * it 
of Mlnul nn 1 H n nh nnr pn ed *t fur 
$300 to |1 000 on t r m of n y ml alia 
nuh nnd one | er r nt I or non h f r 
na pie 9300 lot |d per no h f 00 k) 

I or Donth II 000 kit 91 pc i I 
S nd |1 nnd obta n my oi Uu iirr m 
for Wed nnd my i uton on i bu 
pr nt* nnd | k ■ No ovh r uih low 
pnv iw.nl O ly sulnr m Ui y pnyn ti 
If c It ■ of agreement do t mrei 
your nj v I I will r fun I you d In 
but nn *■ I| t of un tract to thin kil you 
enn then Let In y r nr nnd d v <1 wn 
wl ere j o*jor (y end kappin a* *bo n l I 
can have a nlc hnm «h« ready fr yur 
i rvti t n| ut * I winter h re In c m 
fort If you vlih L mlt two left* to n tiu- 
tonwr P i u nt on I* whnt wt want Tho 
more pc i k? th more devdopra t n 
mwmquuiee the n enhancement Sc jc 
tlon* In order r l 1 First come f *t 
* rved Name th i cc lot that you i *- 
fer Prloed me a I ns to hunt un Y 
will nt ante want * I your frWnd* to oomo 
nnd *n thl* wund land Min I tho 
world ■ winter i taywrm nd The frl n I y 
dhnnte HInkwh f r Health 

Why are the two bun 1 r I thmuand r 
here ao hnpjyT Wire or write F d 
h nthonWiw Owner D it d M. uni o 

II nlenh Florida 





The locke Wolf touring plue of fiMptlvul Mga The etotUernr chuh 
brings the fnwlaxe close to iki ptmnd Sack ■ pine, with Its enclosed riHn t 
is bonod to moke a strong bid for popularity 


Proa I • fficc at 

Mrs. Bnllington Booth 
34 Wen 13th Street 
New York City 

December I 1926 

lo the Editor 
Dear Sir 

Will you allow me through your col 
umns, to appeal to your readers once 
more on behalf of the wives and little 
children of the men in our prison! 

My close touch with the prisoners of 
this country brings me more and more 
into contact with these many needy fam 
ilies We try to make our Christmas 
gifts most practical Something that will 
last through the winter not only for the 
brightening of one day Therefore in 
addition to Christmas cheer and toys we 
send warm new clothing and hundreds of 
pairs of shoes for the little feet that must 
tramp to school through mud and snow 
and which but for our help would be 
poorly shod 

Will the readers of thu message help 
me? We try to make every dollar go as 
far as possible Checks clothing or toys 
should be addressed to Mrs Ballwgton 
Booth 34 West 28th Street, New York 
City 

I might add that The Volunteers of 
America is a duly incorporated organiza¬ 
tion that our accounts are carefully kept 
and audited and receipts sent out for 
every gift 

Believe me 

Very truly yours for our 
Country • prisoners 
Maud Balungton Booth 


We have often emphasised the possibility 
of making ■ long glide with one engine of 
the two not functioning The Fockr Wulf 
plane fully loaded with plot three passen 
gcr* 145 pounds of baggage and fuel for 
three hours flight at full throttle ha* made 
a flight on one m tor of nearly five miles 
and lent only 300 feet altitude in the proc 
ess This plane certainly teems worth 
careful study by American dcugnen 

Learning to Fly 

T HERE are hundreds perhaps thousands 
of young men in the United Sutoa who 
wish to learn to fly some because they w ah 
to become professional pilots and air opera 
tors some because they wish to sequro a 
modem and useful at omplishraent and to 
feel the ihnll of mans latert schievemeni 
over nature To such men a variety of plans 
are ojen They may proceed to one of the 
many ex client fly ng school* now found in 
every part of the country and for a few 
I undred dollars learn to solo" in ten or 
fifteen hours instruction and in many In 
sUntra acquire also tho rudiments of the 
mechai ics of plane an I engine 
The difficulty with the graduates of such 
schools is that their bmf flying training 
does not fit tl m for really responsible flying 
work If they cl oose however to enlist in 
the Army Air Corps they may secure far 
more comprehensive instruction involving 
several hundred hours in the air and be 
pai 1 while in training 
A book issued by the Ronald Frees Air 
craft and Airmen by Major Henry H 
Arm Id gives a very faiil ful picture of the 
training which may be secured in this service 
and i* also a most interesting introduction 
to flying in general Before bong accepted 
for the physical examination a candidate 
must show that he is unnamed a clitaen 
of the United State* between the agaa of 
20 and 27 years, a high school graduate or 
of equivalent education and of excellent 
character If he complies with these re¬ 
quirements he may be ordered to report nt 
cne of the active aviation fielda where is 
given his physical examination This is the 
most severe ever devised and includes evpjflt' 
part of the body Special attention fa gtfen 
to the ears and eyes to the sense of balance 
and to quickness of reaction A mental ex 
a mi nation follows except for those men who 
have graduated from high school within the 
two preceding years 

After passing both the physical and 
mental examination the candidate is assigned 
to the United State* Army Primary Flying 
School at Brooks Field San Antonio Texas 
starting with Us class caber in March or 
September A flying cadet enlists for a 
period of three years, but is discharged eftber 
upon completion of the entire flying odium 
of one year or upon fad ora to complete the 
course As a cadet, ho raieiTM pay of 75 


dollars s month and additional dollar a day 
for food 

Major Arnold Is thoroughly familiar with 
every phase of Army flying He gives a moat 
vivid picture of the cadet a training and 
fascinating although ardoo is duties The 
first few days are devoted to military exer 
cues and the development of the soldiers 
viewpoint On the twenty fifth day the class 
is divided into sections of six cadets bach 
section I* assigned to an instructor for flying 
training Naturally the first airplane ride 
is an interesting event for every cadet 
■ays Major Arnold Many are afraid that 
they will not like the ride or become scared 
or get nek in the air but upon landing from 
the first flight the won ler is why they had 
any fears at si! It waa enjoyable—so dif 
ferent from what they had anticipated 

Daily flying instruction occupies about 
threeqtartm tf an lour The remainJer 
of the morning n devc ted to servicing plane* 
cranking engines trouble shooting and sun 
liar duties The student absorbs consider 
able mechanic*] information in the process 

In the actual work in the air the Inst rue 
lor aits in the front cockj It and the student 
in the rear b ih having a c mplete set of 
controls At first the student is given the 
joy-stick for eievat r an I ailrron control and 
told to keep the plane fljing on a even keel 
The pupil ovrr-orntr Is at first causing 
the plane to wobble and jump The use 
of the rodder c met next After he baa 
learned to keep the ship n an even keel 
and on a straight oourse he makes gentle 
turns then sharp turns and figure eights 
Then follows the painful process of making 
landings the student lands again and again 
until he has mastered this difficult art 

Then cornea training in spins Inunelman 
turns, et cetera At the end of some ten or 
fifteen boors instruction the student makes 
his first solo flight The student a not 
given an opportunity to worry about the 
prospective solo flight” says Major Arnold 
because when the student least expects it. 
the instructor will jump out of the plane and 
say take It up by yourself * The student 
then receives instruction in "precision fly 
Ing” ground instruction in radio gunnery 
en gine and plane assembly and riisasaemhly 
and finally graduates in about six month* 
He then goes on to the Advanced School et 
Kelly Field Texas where he paaeei from 
the training plane to advanced service type* 
and applies his knowledge of flying to 4 * 
claimed work in Army observation bom 
bardmest and other military branches of 
aviation 

A man who qualifies st the end of the 
year m not only a reserve officer of real 
valoe in the sc h eme of national defame, 
but a man whom commercial aircraft open 
ton have leaned to reaped and often select 
for both flying and for ground work fn eon 





Tt Imtwm Sobwif Service 
la several cities, the problem of reHrving 
congestion is subways bos become large. 
In New York Cily It bos been proposed 
lhat the station platforms be lengthened 
and more can ran In each train. Of course, 
ihlt would help to a very great extent, but 
lha coat la huge To aolve this difficulty 
and to allow tbe use of longer trains with 
tbe present platforms, one of our readers 
has evolved a train plan lhat is explained 
in the letter reproduced below 

Editor, Scientific American 
Tbe plan for subway trains that I 
have designed and upon which 1 have 
been allowed a patent may be described 
in the following manner The trams 
are longer by one half, and divided 
Into three sections, each of which Is 
marked in a distinct Identifying man¬ 
ner. Each station Is divided Into two 
sections, marked to correspond with 
two of the train sections. 

The operation of the plan la as fol 
Iowa The three sections of the train 
may be marked with red, white and 
blue Then each odd station will have 
one half of the station red and the 
other half white At this station the 
red and white sections of the train 
will stop at the plmtform and the blue 
part will be in the tunnel At each 
eves station the white and blue sec¬ 
tions of the train will align with the 
platform and tbe red part will be in 
tbe tunnel With proper posting of 
directions for passengers the plan can 
easily be worked out st a great saving 
to the transit companies, and with a 
huge Increase of rush hour semen. 

Robert H. Rippere, 
Brooklyn, New York. 

Suspicions Humanity 
A little while back, the magician, Hou- 
dlnl allowed himself to be sealed in an 
airtight coffin and annk beneath the walcra 
of a swimming pool In a New York hotel, 
as t guarantee that he had no secret access 
to air He came out one hour aud 51 min- 
uta later, alive but rather exhausted He 
was trying to show, he sold, that a person 
while relaxed and quiet breathes very little 
air, tod that tbe previous attempt of a 
Levonilne to perform the same feat on a 
snlf amnrtnd basis of M golng Into a trance** 
wua Insincere. In spite of these foots, many 
people believed Houdlni look oompramd 
oxygen Into the coffin with him, or did some 
similar "stunt. 1 * In tbe following letter the 
manufacturer of the Pul motor refutes these 
assertions, Houdlni had no need to resort 
to tricks. There was air enough la the 
coffin provided be kept quiet 
Editor, Scientific American: 

I have just been doing some figuring 
with the data before me regarding the 
reoent trick performance of HoudlnJ 
It is poeoible that you may be Interested 
in a brief rfamfi of the matter 
I am Informed by the Rockefeller 
Institute that the specific gravity of Jj® 
bau body la ipprerinately 10. The 
A m — mlnns of the com in which Hou- 
M remained were 6*4 by 2*4 by nro 
foot, oeeon&ng to the figures given tq 


me. I have assumed that Houdmi'a 
weight was 180 pounds. This indicates 
that there were 29.578 cubic feet of 
air available in the cose after deducting 
the space occupied by the body 
According to Henderson and Paul in 
their Technical Paper Number 62 fur 
the Bureau of Mines, the average vol¬ 
ume of oxygen consumed by a man 
resting in bed is 0J37 liters per minute 
In order to allow a liberal margin for 
the possibility of any excitement which 
might be caused by an undue nervous 
■train of a man under the circumstances 
In which Houdlni wsa placed during 
this tent, l have Increased this consump¬ 
tion of oxygen to 0.3 liters per minute 
1 / J recall the results of the lest 
correctly Houdlni remsiued in this case 
for J hour igd 31 minutes. I have 
made this 1 hour and 40 minutes, to be 
liberal again. 

With these figures it would appear 
that a toul of 30 liters of oxygen were 
consumed during tbe lest By convert 
ing the above number of cubic feet, 
namely 29.578. to liters, wo have ap 
pmximstely 837 liters of air avail 
able, or approximately 176 litem of 
oxygpn. About 17 percent or 30 IUpts 
of this total oxygen was thus consumed 
during the test, and approximately the 
some amount of carbon dioxide given off 
There was approximately 21 percent of 
oxygen in the sir originally, therefore 
$S percent of the total amount of air 
was apparently used in this test. If 
you will refer to page 25 of Technical 
Paper Number 82, you will notice that, 
“the blood of a normal man or animal 
at sea level is unable to absorb oxygen 
fully when the proportion in the st 
mosphera that he Is breathing falls be¬ 
low about 13 percent.” In this esse, 
however, the figures would Indicate lhat 
there should have been over 17 percent 
remaining If you will further refer to 
the report on pages 28, 29 and 30, you 
will see the effrets of insufficient oxy 
geo, and on pages 30, 31 and 32, the 
effect of oarbon dioxide on Inhalation 
It would appear, therefore, that tbe 
theoretical percentage of oxygen and 
oarbon dioxide which remained at the 
end of the test by Houdlni are well 
within the range of possibility without 
there being the slightest bit of trickery 
Involved 1 think that the only reason 
that Houdlni was unable to remain 
longer under these circumstances was 
due to tbe fact that hia system had 
been gradually accumulating the toxle 
effect of the carbon dioxide for a con¬ 
siderable period of time, which made 
It Impossible for him to breathe any 
longer with safety, owing to decreased 
vitally. 

F F Morris, President, 
American Atmos Corporation. 

Credit Where Credit Vs Dae 
Since the publication of the October 
issue It has been brought to our attention 
that three of the excellent mural paintings 
which we reproduced In connection with 
our digest article "Mastodon or Mammoth** 
(page 289), and which wo credited merely 
to the American Museum of Natural His¬ 
tory, were the work of tbe well known 
paints of animals, Mr CharUa R. Knight 


Tbe essential of an instrument of me as art . 
mens you sell ts that tt tell tbe TRUTH 

No merchant would intentionally sell eleven eggs and tell 
the buyer ic was a full dozen In selling scientific instru¬ 
ments of measurement the obligation is just os accurate— 
for human life and business life today ofren depend on the 
accuracy of the instruments with which we protect it 
Tbe developers of the thermometer were painstaking 
scientists satisfied with nothing but accurate truth The 
men who make the discoveries of those ancient pioneers 
awilahle and useful today are |ust as painstaking and 
faithful in their insistence on nothiog but utter accuracy 
There is scarcely sn industry where some of the eight 
thousand atylea of Tr«J Instruments are not used There 
is scarcely a human activity but where Tftis it making life 
safer, healthier and more profitable Such a condition im¬ 
plies vast responsibilities — how these responsibilities are 
met is indicated by the fact that men of medicine, of 
science, of industry demand 7jr«x 

Taylor Instrument Companies 

oocnssTon, k r , u ■ a 

C «MAIM AM PLANT HlWrumiMfl MfrilHTDU IN OIUT 

TTCO* MI1UMHO, TOXOtrfO HnUM, WMT fc MIKW, UD., UHIDMI 


Run Them from Where You Sit 

Call for records from your machines, so every minute of 

their working tune must count in recorded production. Look for 
improvements in operating methods—or developments in opera¬ 
ting mechanisms—as they register in the output Supervise from 
where you sit, guided by production-reports on the dub of the 
new magnetic 

Counters 



MriStUSSS^lS: Remote Indicating 

ations or units of output, dec- Mechanical contacts on your ma¬ 


in colly communicated 



chine make and break the electrical 
circuit which operates the counter 
over your desk or on conveniently 
located Counter-board llie elec¬ 
tro-magnetic drive can get its current 
from your regular lighting circuit 
Direct current 110 Volts, or from 
storage battery 

For machines, devices or apparatus 
where you can’t put on a mechan¬ 
ically operated counter, you can 
readily attach a contact-maker and 
get your count "over the wires.” 

"Form UM” and larger Mag¬ 
netic Counter* are fully described 
in a Bpedal bulletin. Write for 
g—wUh tbe full-line Catalogue. 


The Veeder Mfg. Co., hJXcJ!: 
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Books for readers of 

THE SCIENTIFIC AMERICAN 

- KXM - 

Why We Behave 
Like Human Beings 

By George A. Dorsey 

David Starr Jordan calls this thrilling hook one of 
the most remarkable volumes in the whole history 
of popular science For three seasons a beat seller 
and now in its 2?th printing $3 50 


Evenings with the Stars 

By Mary Proctor, F.R.A.S*, RUMetS. 

An excellently planned manual With the aid of 
Miss Proctor s simple diagrams and lucid text the most 
earthbound layman should be able at the first sitting 
to achieve a seeing acquaintance with Ursa Major — 

New York Herald Tribune $2 50 


The Romance of Comets 

By Mary Proctor, F.IUA.S., F R*MetS* 

Here in scientific simple form is the story of comets 
—a phenomenon that has heretofore been understood 
only by scholars Mary Proctor daughter of one of 
England s grea est scientists and herself a distinguished 
astronomer presents a fascinating collection of comet 
lore and a fine explanation of the phenomenon $2 50 

Concerning the 
Nature of Things 

By Sir William Bragg, F.R-S^ D.Sc* 

This book Is in our opinion the best popular expo* 
aition of the advancement of the knowledge of physical 
science during the Twentieth Century that has been 
written It is a clear and comprehensive answer by a 
great master of research to the ancient question, 
what is Matter 7 —EUuood Hendrick. $3 00 

The Meaning of 
Psychology 

By C. K. Ogden 

‘The Meaning of Psychology provides for the uninid* 
ated layman or the elementary scholar a more readable 
and probably a more concise summary cf recent 
advances in our knowledge of our mental machinery 
than any other text It may be commended for its 
sanity of spirit its complete modernity of tone coupled 
with freedom from extremist tirades and its attempts 
to make the natural complexities of ‘physical 
psychology somewhat less abstruse Halsey Raines, 

New York Times $3 00 

HARPER & BROTHERS - New York City 


he comet to New York will quite likely 
nnt this great museum. Hare be will eep 
the originals of Mr Knight • painting*— 
which were made under the supemttoe of 
Dr Henry Fairfield Osborn the noted pale¬ 
ontologist—adorning large expenses on the 
walls of the exhibition holla. Most of them 
depict extinct animal* in their reconstructed 
environment* The combination of an artist 
with scientific leanings helped by a scion 
tut of artisbo leanings assures the pobltc 
that the details are as authentic as oar 
I resent knowledge permits 


A Tune Humming Bird 

H is seldom that one bean of the capture 
and taming of one of these elusive little 
creatures that have the faculty of being 
able to remain practically stationary in the 
air suspended by wmgi that are moving so 
rapidly as to be almost invisible However 
we have a record of such an occurrence in 
the form of the letter printed below A 
I holograph of ibe humming bird appears in 
these columns 
Editor Scientific American 
On Ma> 13th of this year my daugb 
ter picked up on the sidrwalk three 
blocks from home a very young bum 
m ng bird that evidently ha I fallen from 
the nest Fa ling to locate the neat the 
brought It home The pmllem of feed 
ing was solved by putting a few drops 
of honey weakened with water in a 
flower the flower being held close to 
the bird a beak It soon learned to 
drink ont of a small cup 
An soon os it was able to fly (in about 



three weeks) It was released to make 
its own living but it returns to the 
screen door three or four times a day 
since it was released and calls to be fed 
The photo shows the bird supporting 
itself by its wings while feeding from 
the cup Occasionally however It set 
tie* on (be cup to feed When first re¬ 
leased other humming birds helped feed 
it However it will not allow the other 
birds near the cup 
For about two or three weeks after 
it was first released the bird returned 
to the bouse every night to sleep 
(Mrs) Frank Mlnter 

Ontario California 


Cows and Milk la Florida—a Comedos 

The Scientific American Digest recently 
earned an item that dealt with an interest 
Jng problem in railroad oar construction 
The car that was described was *> built 
that fresh milk could be transported over 
great distances One of the testa that was 
mentioned was the carrying of milk from 
Wisconsin to Florida a project that la sure 
ly worthy of note. However one of oar 
readers took exception to "some of the state¬ 
ments In the article and we are glad to 
publish his letter In order that any mis¬ 
taken impressions that may have bon 
formed will he corrected 


Aamleaat 

la the Oetsbw ham of the MaatUe 
Aaenean there woo an an Id# with ■ 
moron of aa insulated refrigatxtor oar 
for eanyiag milk from Marshfield, Wle- 
eoasiB to Miami Florida The head 
log of the article was SUpouig Mu 
Ijho Milas to Market" Toe ankle 
went on te ay that cows do not thrive 
ib Florida and that freak milk m 35 
cents a quart, tad that the supply h 
hmitad 

While wa know that you nanaot keep 
an absolute check on all such state 
manta ibe statement that oowa do not 
thrive In Florida and that mlk la 35 
cento a quart cannot go unohaltagad 
I have seen Wiaoonrin, Wash¬ 

ington and New Kasdand oowa hat I 
have never aeon finer looking or 
healthier cow* than the ones la Palm 
Beach County Milk la act 35 cents a 
quart Id Florida In fact h is 24 
cents a qnart That la high enough 
without adding the extra 11 canto per 
quart 

Sincerely 

Lake Worth Chamber of Commerce 
Alvin L (rtlleU Secretary 


Relativity 

Mr James O G Gibbons a consulting 
engineer of 207 Market Street Newark 
New Jersey sends us the following observe 
tlona on relativity Perhaps some of our 
Cinatmlan readers will be willing to discuss 
this matter with Mr Gibbons 
Editor Scientific American 
l have no doubt that many people 
who like myself have taken some inter 
ost in the Einstein theory of relativity 
have experienced eonaiderabla difficulty 
in understanding the statement that 
light always travels at a constant speed 
relative to an observer Irrespective of 
whether he is himself in motion or 
standing still relative to the source of 
the light 

The usual explanations may be quite 
satisfactory to those who ere aeons 
tomed to deal with the more intricate 
mathematical concept ions, but to ordi 
nary mortals like myself they are not 
very helpful 

In view of the above I have worked 
out the following which seems to bring 
the due more within the realm of 
everyday experience and I should vary 
much like to have your opinion or the 
opinion of your readers aa to the vai 
Idity of the argument 
Let A and B be two motor shafts 


A being under control, both aa to speed 
and direction and B revolving at a 
constant speed of 2000 revolutions per 
minute 

If wc had instruments which would 
not indicate a speed of more than 
1000 revolutions per minute and ran 
shaft A at that speed we should judge 
from the readings of our instruments 
that be th shafts A and B were running 
at 1000 revolutions per minute 
Assuming that there was no possible 
way in which we oould indicate or ob¬ 
serve a speed greater than IjOOO revo¬ 
lutions per minute we could never know 
that abaft B was really revolving at a 
speed of 2000 revolutions per minute 
Now the speed which we are measur¬ 
ing is relative In this esse the speed of 
the shaft relative to the bearings of 
both shafts or if abaft A be stopped wc 
can say that our observation shows that 
■haft B is revolving 1000 revolutions 
per minute relative to shaft A 
Let It be ■aaiimed that our lastru 
menu are of such a nature that they 
will Indicate relative speeds not exceed 
Ing 1000 revolutions per minate under 
aiTpaanbU condition# 

We have already observed that abaft 
B Is revolving 1JD00 revolution* per min 
uie relative to riiaft A when It la at 
rest in ito beannp We will now as use 
shaft A to revolve at 1000 revolutiona 
per nunute in the same direction as 
shaft B Upon applying our uiatru 
manta we shall be surprised to observe 
that they are indicating not oalr that 
abaft B la revolving at a spaed oi 1000 
revolutions per manta relative to the 
beannp but that h is atfll revolving at 
the same spded relative to abaft A, and 
If we should rovers# the direction of 
rotation of shaft A ow la atn—M i 
would at 01 give the sum ladleatlous aa 
to the relative speeds cf tbs two riiafta. 
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la otte vardi m should km to 
oUgthefa that shaft ft always revolves 
st UOOO revolarioas per minute relative 
is say other objeot, miHlw of 
whether that object were Itself revolt 
inaWaot 

Uf ooono In this ease we Immedi¬ 
ately recognise that oar observations 
are falsified by the limitations of our 
iustrmnanta. At the sane time we 
mast oot overlook the fact that we can 
neves observe anything but the appear* 
anna of things* anti whether the appear 
a nee of things ever does or ever can, 
oafnektie with the reality of things we 
probably can never know. 

In the case of tight we are asked to 
beQevs that tight travels at a speed of 
1 BM 00 ntfles per eeeond relative to an 
observer Irrespective of whether he is 
in motion or at rest relative to the 
source of the tight, but bow are we to 
know that light travels at this speed. 

As a aattmr of fact we do not know 
anything of the sort the only thing that 
we apparently do know Is, that the 
pbvstou universe Is Incapable of regis¬ 
tering and presenting for our o b s er ve 
tkm the appearance of any velocity 
greater than this. 

If this is tha case, should the real 
or potential velocity of light be more 
that twice the apparent velocity, U 
would be Impossible, as in the case of 
our shafts, for the universe to present 
to our observation any velocity of tight 
leas that 146^00 miles per second, un¬ 
ices the observer were himself moving 
with s greater velocity then this to¬ 
wards the source of the tight, which la 
impossible. 

As we have already agreed that so 
greater apparent velocity Is possible, we 
should therefore conclude that the ve¬ 
locity of light is constant (relatively) 
at 186300 miles per second 

Thus we hare a condition analogous 
to that of our motor shafts, and as be¬ 
fore stated we can only deal with ap¬ 
pearances and the reality must always 
be beyond our ken. Therefore one as¬ 
sumption as to the reality is just as 
valla as any other, provided that it 
checks up with the appearances. Ap¬ 
parently all we have to ilo In this case 
la to assume that light has a real or 
potential velocity of not Ins then 372,- 
600 miles per second, but that the phys¬ 
ical universe Is Incapable of presenting 
an appearance of, or responding to a 
greater relative velocity of 186,300 miles 
per second, which is in accordance with 
our observations. 

Sci e n c e from the Orient 

One of our correspondents, Mr El R. 

Jacobs, writes as follows 

After combing the Sesquicemennial 
for a souvenir of a scientific nature, my 
wife and myself motored over to Atlan¬ 
tic City and found Just what we were 
looking for In the “five and ten cent” 
store This was a bo* of assorted 
sheila, quite a tittle ©oncological collec¬ 


tion In itself, for only a dime. Tuning 
over the box* the words “made In 
Japan" told the whole story In far¬ 
away Japan where labor Is cheap and 
shells are plentiful they make this pretty 
tittle seashore novelty from which much 
can be learned I will now read Dr 
Cockerell's article with new interest for 
we have the specimens without labor¬ 
ing for them, end a shell on a popular 
beach Is a rare ohi H is only fair to 
say that collections uf this kind can 
only be bought at seaside resorts and 
not la the ordinary “fire and ten cent" 
stores of the city 

A New T el es c ope Society 
The Interest In amateur telescope making 
is mounting by leaps and bounds So far, 
we have treoed more than 1300 who have 
taken up this engrossing work. The cooler 
weather of fall and winter, driving people 
Indoors where they can work on their tele¬ 
scopes, is now giving this nationwide—and, 
in fact, world-wide—movement a stronger 
Impetus than before. Recently an amateur 
in Loe Angeles requested the names tnd 
addresses of those In his community who 
had purchased “Amateur Telescope Male 
Ing.” We supplied them, and a club has 
been projected. In several eases we have 
received requests from bo is led amateurs In 
other communities, for the addresses of 
neighboring telescope enthusiasts. At the 
risk of causing occasional annoyance we 
have given these names to bona fide “T 
NV Here is a letter from Los Angeles: 
Editor, Scientific American! 

For some time a number of amateur 
telescope makers have been planning to 
organise a society here In Los Angeles. 
Your “challenge'* expedited matters 
somewhat, and the preliminary arrange¬ 
ments having been made, we arc re¬ 
questing you to do your “bit " 

It would help us ■ great deni, since 
you sre the only periodical common to 
all the 50 amateurs In Los Angeles, If 
you would give a little space in the 
Scientific American, telling of oar meet¬ 
ing place and time 
Here is the data 

Meeting place Study room above 
Science room in New Public Library 
Time First Thursday in every month, 
at 8 P U . starting November 4. 1926 
Everyone Is welcome although we 
are making a special appeal to those 
interested In building tndr own tele¬ 
scopes. 

After the telescopes still in the proc 
ess of being built are finished, the so¬ 
ciety will doubtless promote useful 
work in astronomy 
If you will give this to the public 
through your columns, you will be do¬ 
ing ■ great favor to the amateur astron¬ 
omers in I-os Angeles. 

Very sincerely yours, 

Charlton F Chute. 

Los Angeles, California. 




SIMONDS 

NEW PLANER SAW 


Hundreds of plants sre replacing their novelty saws 
with the new Simonds Planer Saws because rhe Planer 
Saw leaves a smooch cut at a faster hand feed than is 
obtainable with novelty saws 

The new Planer Saw can be used for soft or hard wood, 
for ripping, cutting off, or mitering. And it is made with the 
some precision and tempered steel chat have distinguished 
Simonds cutting edges for nearly a century 

Ask your dealer about the new Simonds Planer Saw Or 
write direct for literature snd foil information. 

SIMONDS SAW AND STEEL COMPANY 

"The Sow Malum" FITCHBURG. MASS. Ettabllshtd 1632 

. Branches and Service Stations in Principal Cities . 



PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO. 

PATENT ATTORNEYS 

Associated since 1846 with the Scientific American 


SCIENTIFIC AMERICAN BLDO. 
34 3b West 40th Sr„ N > C. 


SCIENTIFIC AMERICAN BLDO. 
Washington, D C. 


TOWER BUILDING 
Chicago, Jll 


HOBART BUILDINO 

San Francisco, CaL 


VAN NUYS BUILDING 
Lot Angeles, CaL 


Books and Information on Patents 
and Trade-Mark* by Request 
Associates In All Foreign Countries. 


f%JL liiqrssllin DilVrTT^ of ikdb seat 000 of sir readers dw rmU sore or lea 
^ "liiTt ^ I* weft vonk the att e U o n of the stodeat of sstsnd history 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 

Conducted by Milton Wnght 


Don’t* for Inventor* 

Many inventor* are 
afraid that at meunc is 
going to utral tht ir 
idea* Thry may he 
justified in this bt-lirf 
Therefor it is un 
wine f r any inf color 
to make hn plans 
public bffore hr has 
a) i lie l f r hit patent 
Yon may devote yean t infecting aome 
method or device ar 1 if y u let it became 
generally known at nu our else may adopt it 
Whether that other man aurree h In getting 
a patent on it t r wl riht r he use* the itu thod 
or device with it a latent it will nuk< it 
harder for you to get patent rights and t b 
Iain the jiul reward to which your ibibty 
and industry are entitled Dent make a 
public dlicfaiure of your intention until the 
application u filed in iht Pati nt Office 
Th ie is such a thing on the othrr hand 
as cany Ing secrecy too far It often happens 
that more lhan one | mon concnvrs the 
same i lea at about the same t me Some 
lime ago for example more lhan fifty differ 
rnt inventor* applied for patent* i n tl e same 
inventus—a stal ilirrr fir airi lanes— at 
about the fame lime None eoul I I y any 
poaaibility have kmwn of the activities of 
the others It just happenrd tl at all these 
inventor* hit upon the him thing Priority 
of invention had to be proven This r uld 
he done only by evidence cf persons to whom 
the inventor had descnl ed his invention 
Dont fail then to tell tuo persons in con- 
fidence what your intention u and how it 
works Put in anting the facti that you 
have tdd them and g t them to vgn and 
data the statement Then keep tl is state 
meat m a safe place no that if a question 
should arise at any lime aa to whether y>u 
are the first to conceive the idea you will 
have the evidence to prove when yon first 
disclosed it 



Why Patents Are Delayed 

I N an ral statement on the changes ef 
farted in the Patent Offire alme his 
*d ml lustration began five years agi Coro 
aim ner Hobertet n said recently 

Our chief delay m granting patent* 
domes through the inadequacy of our ex 
aimnrn Wc havi 600 of them and they 
are exceedingly skilled men Moat of them 
have college legree* They must be quail 
fled to examine appbcaii ns f>r patents in 
evrry field imaginable an J U> decide not 
only whetfarr or not the application in 
fringe* upon some previously gruited pat 
enf but aI*o whether or not the application 
ta described in sufficient cleanups to nuke 
it understandable 

Our chief trouble if that after an ex 
aminer has become eipm and valual Ir 
to u* we lose him to pmau industry We 
lost 106 last year ami during (lie month 
of August wr lost 16 Although Gongrem 
ha* recently increased the salaries <f ex 
aminers they are atill taken away from us 
by the higher salaries of industry Nat 
urally when our staff t f examiners is 
deplete I we canmt pass upon patent ap- 
plirathns a* quickly as we should** 


Golf Ball Meahra 

F IRST Assistant Patent Comm i "winner 
Kinoan dines the appluan n of the 
Dunlop Tire and Rubber O q ration to 
register as a trademark a particular form 
< f thi mifhcd surfs e f a golf ball 

It is well known and not disputed hi n» ** 
he aaya that the purpose of the meshed 
surface ts mechanical to too pc ate with ihe 
roughened surface of the club an I pi vaibly 
11 ai 1 in the reflection of light so the hall 



Golfers can Identify the make of a hall by Its Markings. Can you? 

mechanical. 


_ The real 

purpose of the mesh markings, however, are mechanical, the Assistant Patent 
Co mmtsal onar holds, but be falls to mention the moat Important function of nil 
—that of making the ball fly true 


m more readily seen from a distance when 
it lies on the ground after having been 
driven by a player 

After citing certain drimons he con 
eludes 4 These decisu ns and those recite I 
in them are persuasive that the meshed but 
fare covering the enure ball and forming an 
integral part of the latter and performing 
mechanical funetnns in the use cf the ball 
rann t be regarded a* a trademark for the 
grods T> bold otherwise wi ull m effect 
be granting a perpetual patent for a golf 
ball having these failures if construction 

The purpose f a trademark is to denote 
origin On this theory the iiak Rubh r 
(ompan) la*l >ear registcrei thtir *Wi 
Inal disign f autorool ile tin as a trade 
mark Thic Patent Office hell that il is by 
the trial fa-sign that the mike of tire is 
regain 1 The practice however was over 
ruled by the Ciurt of Appeals of the Din 
trirl of f lumbia when ih<> ( todyrar T>r 
and Rubber C impany sought lc register m 
tire tread leaign 


Delays Are Dangerons 

OW a first inventor may be denied a 
pat nt in favor of ■ later Invmtor is 
illustrate 1 in the recent decision by the 
Paint (omnusaioner in the case of Parks 
vers is Hoffman The inventn n relates to 
operating shafts f r low speed clutch bands 
of F rd automnhiln and is designed to 
facilitate removal cf the shaft when the 
clutch ir transmission band is to be re 
moved f l repair 

Tn diridug for Hoffman the Commis¬ 
sioner says 

Parks teslific 1 that the device was taken 
from the shop car and that it was never 
again used that it was placed in a pigeon 
hole if the office desk until about the time 
he filed his application for the invention 
admittedly being spurred on to do so by 
H ffmans activities Hoffman and the 
Hoffman Manufacturing Company gave the 
l mention to the world several month* be 
fore Parks filed his application Parks* 
conduct takrn with the testimony rleariy 
•bows that he never contemplated doing 
anything with the invention that It was 


kept secret and It remained a secret to the 
whole world exrepl the interested parlies 
Parka Rohno and Simpaun until after it 
was given to the public by another These 
fact* it is believed justify a holding of 
abandonment on the part of Parks 1 


A Real Pioneer Invention 

UDGfc TUT! LE of the United States 
Court far the Fa stern District of Mtchi 
gan ha* written one of the clearest expoai 
ti ms of tbo distinction between mechanical 
skill and Invention we have yet seen It 
is m the recent decision establishing the 
right of George C Walker and Thomas 
M Lucking to collect damage* for infringe¬ 
ment from the Lakewood Engineering Gun 
pany 

The Walker device patent number 
1 234964 is used in finishing the surface 
of a r ad before the cement has set Of 
Us mmt Judge Tuttle says 

Nothing had been discovered that would 
lo a better job than the trowel until 
Walker produced tbe patented invention in 
suit and bnught in nse the flexible belt 
or strap to be dragged a room the surface 
of the road It had never been used by 
any one so far as this record shows do 
one had ever thought of suoh a thing or 
heard of such a thing as a flexible strap 
or belt to drag hack and forth in a recip¬ 
rocating movement across the surface of 
the road aa the very last step In the finish 
mg of the road 

Now this patent goes away beyond what 
can be raDed the work of a skilled me¬ 
chanic We have had a lot of skillful 
met home* budding roads and we have had 
t lot of enginecrs^and skillful engineers 
—building roads and we were fussing 
around with labor to do the last work by 
hand and by band I mean the trowel fin 
uhing of the surface and using other 
things that did not leave the work In as 
good shape a* this simple dense of the pat 
ent in the suit It is simple as one thiaks 
of it but that la just what defines an In 
venbon In my judgment 
"It h not these great ooaplev machines 
that naoemarUy disclose patentability and 


Ingenuity The draftsman familiar with 
the strength of material—and mechanics—- 
can build very large machines and pat a 
lot of mechanical elements and movement* 
Into them making them expensive, but 
what we really intend by the patent law 
is to reward by the grant of a monopoly 
the bringing forth of aomething that can 
be used to our advantage which had not 
been thought of before It makes the world 
a bettor place in which to live, aa tbe ie 
suit of what they have dona. Hare fa a 
thing simple not difficult to make, but no¬ 
body thought about It, they had not dona 
It before 

Walker** device wu intended to be used 
by hand Tbo defendant uses machinery 
to accomplish tbe same result This the 
Judge holds, does not avoid infringement 
There is nothing ,* 1 he aaya 4 that the 
defendant s belt does that was not done 
by tbo hand bolt Defendant ■ belt on the 
machine dors not do so much because it is 
not necessary to do so much and of course 
not being necessary to do so much II Is not 
necessary to make it so heavy 

They naturally ohange the tool to fit 
the work That is the work of a skilled 
mechanic No one baa pointed out any 
thing done by this belt of the defendant* 
that was nut done by the patent in suit 
Defendants use this belt of the patent in 
suit and they get results from it or they 
would not use It, and those results are to 
suits accomplished by the patent in suit 
and this Is infringement. Defendants do 
not need all the things that the plaintiffs* 
belt was designed to do aad would do 
and they do not build it so that it would 
do all the things simply because they do 
not need all the things That does not 
escape infringement If a person baa a 
patent to do certain things and accomplish 
certain mulls and if I do not need to 
accomplish those results fully but only 
psrtisUy and I take their machine to ar 
oomphsh a part of the results I infringe.* 


How Valid la a Patent? 

M A PATFNT is no good until it has been 
t\ passed upon by the courts" is a state¬ 
ment sometimes loosely made But just 
how true is if * Hero is what the court has 
to say on the subject 
4 The presumption that a patented oom 
blnation Is new and useful, and embodies 
invention has added force where aa hare 
it appears that the patents relied upon 4 * 
■bowing anticipation were considered by 
expert patent offire officials While their 
judgment is not absolutely binding on a 
court u b entitled to great weight and i* 
to be overcome only by dear proof that 
they were mistaken and that the oom bins 
tton lacks patentable novelty" 

With these words Judge Gilbert writing 
the opinion for the Circuit Court of Appeals 
for the 9ih Circuit denies the appeal of 
A J Moehr and Son and the Standard Oil 
Company to set aside the lower oourt*s de 
ctakra sustaining the validity of the patent 
of the Hopkins air brush for apraylng paint 
owned by tbe Alliance Securities Company 


The IJaer He!pa to Infringe 

H OW tbe user ef a manufactured article 
can help to make that article Infringe 
a patent b shown in the Interesting de¬ 
cision obtained by D Afleiv Leak over 
Hunt Lasher Company In the United States 
District Court in Maw a cfawa tt a, The pat¬ 
ent In question was far an automatic blow 
torch with a fa eat-oond acting wire Ih a 
jot-tubs and a plug wide In tfaa flame cyUn 
dor, suoh as b used by jowdera, deotn 
dans and others for sridoriafl and bndng 
"Defendant's fct-tmbe doe* not extend 
below the top of the bit* eyBndet and, aa 
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origlaallj aoM hy th* —iriictew, do tat- 
cMdtata whs 1 a Inaartsd la tbe tube," 
•ays Judge Bmntar. “But each toroli sold 
U aoeotnpanled by printad instruction* to 
men *to in—rt two ordinary ptpo oloanert 
la tSs tube* In place of the wlrele— wfck. 
when that wick become* charred In tb—e 
pipe cleans* 1* a metal center which, while 
not M efficacious a* the copper wire lifted 
by the plaintiff, nevertheless embodies the 
aame principle and when used clearly in 
friflf— claim six of the patent" 

On the— facta, the judge bold*, the 
patentee li entitled to Invoke two well «■ 
tibUibed principles of patent law—the doc 
trine of equivalents and the doctrine of 
contributory Infringement, 


A MIlHon-dollar Patent 

T HE plaintiff has received nearly a rail 
lion dollars In royalties from a dozen 
concerns, a tidy sum to receive fur nothing ” 
Thus federal District Judge Rodino in New 
Jersey characterises ironically the defense 
of lack of invention in tbe infringement * 
suit of DeLasiu and Thropp Circular Woven 
Tire Company versus Murray Rubber Com 
pany. 

The Thropp patent, which contains 148 
claims, provides for a machine for forming 
tire fabric down on the sides of the core 
and also forming it around and along the 
bottom of tbe bead The latter operation 
had been performed by band or by si'parate 
devices’ 

“Some question was raised upon the 
argument that tbe devices involved mere 
mechanical skill," says Judge Bodlne *'A 
study of the inventions shows that more 
was involved The stitcher mechanism with 
the angle-changing device may be a very 
small matter, but It changed (he lire build 
ing business from machining and liand 
construction to machine construction The 
defendant gives the tribute of Its imitation 
lo the invention, 

“The whole tire la machine built, the 
underlying mechanism operates all parts 
of ibe machine and different elements op¬ 
erate upon the raw materials lo produce 
the ultimate product. Thropp Invented the 
machine, which la a true combination and 
not an aggregation. The plaintiff may have 
an accounting." 


The Limit* of RoImum 

T HE Importance of drawing up tin speci¬ 
fications and claims of a patent with 
the utmost care is illustrated In the infringe 
men! case brought by the Traitel Marble 
Company against U T Hungrrfurd Brass 
and Copper Company The patent was that 
Issued lo & H Calkins for improvements 
in pattern and guide strips. The defen¬ 
dants denied infringement, pointing out that 
the original Calkins pateut lwd been re¬ 
issued after having been declared invalid, 
and asserted that the reissue was invalid 
on the ground that a reissue docs not and 
cannot confer validity 
"The reissue patent number 15,824 can 
not broaden or add something that was not 
included In the original patent" Judge 
Goddard holds. "Section 4916—United 
State* Revised Statutes which permits re¬ 
issues, allows ■ patentee to limit the claims 
of the patent or to correct any defect or 
error which occurred from inadvertence, 
accident or mistake, but does not permit 
the Injection of new subject matter into 
the patent Therefore, If the original pat¬ 
ent was lavahd for tbe lack of the di*< 
closure of Invention, it follows that reissue 
patent* would continue to be Invalid" 


PosMnirk Advertising 

T HE British Government Economy Act 
passed by Parliament enables British 
commercial firms to advertise their goods 
by means of post-oIBce cancellation stamp*. 
Heretofore the— stamps have been used 
exclusively for official slogans, such as 
“VWt Wembley” or “British Goods are Beat" 
Now ths postrofio* department has given 
• onotieot to * Am of London advertising 
c ontra cto r * for th* letting of this privilege. 


Patents Recently Issued 

On—Iflnd Advertising 

Advertisements in thia section Hsted under jrroper classifications, rate We 
per word each insertion, mttttmum number of words per insertion £4, maximum 
60 . Payments must accompany each insertion 

Official copies of any patmfa hsted in this section at l&c each, state patent 
number to insure receipt of desired patent copy 


_ Pertaining to Aer o nautic* _ | 

Airobajt Fsamkwork Mt u ura.--Formed 
of light metallic strips corrugated longltiirtt- 
uully to strengthen the mm ngaiust crush- 
lug aud expansion, the strip edges offering 
mating lap Joints. Pntent 1588327 11 J 

Mooney, e/o Steel Wing (to. Nightingale 
Grove, llilber Groeu, London S K. 13, Eng¬ 
land 

Airtlane Conbtrvction — TTuving an ex- 
temkd lifting surfuce composed of a plu¬ 
rality of longitudinally rilsiroscd spaced wire* 
adapted to support a plurality of Mcctlous 
of thin motal stripe. Patent 1508118. T 
Uurgan, 111 Pioneer St., Brooklyn, N Y. 

Airship. —In which menus is provided for 
maintaining the ship in n set course and for 
generally stabilizing the ship during its 
travel Patent 158W4W1 W Sheppard, 21 
Uilliuim 8t, New York, N Y 


_Pertaining t o Apparel _ 

Hporthman h M aping Stocking.- —AS htru¬ 
by the heavy rubber boots uiuy be dlKpenscd 
with, nml a sjKciully coiiHtruUod elastic 
rubber stocking, having considerable freedom, 
at uccrKflury points used Patent 100408(1 
(’ F Arnold, 230 California HL, Bail Fran¬ 
cisco, Calif 

Combined Stocking anu Overshoe. — 
\S hlcli combines the utility of an overshoe 
and n stocking in one article of noat and 
nttraetho appearance Patent 1500814 B 
H. Ikxlgc, 1701 Coney ltd a ml Avc, Brook 
lyu, N Y 

Bathing Suit —liming the crotch of the 
trnum rs portion scainicas, thereby Immuring 
tlie w curing qnulitlcK, and eumfurt to the 
wearer Patent 1007033 II F Stephen*, 
c/o Went Const Knitting Mills, Bo* K, 
Huntington Park, Calif 

Hour SrpiNurnat—AS hi rein the encircling 
band may be adjusted und is quickly cn 
gaged, but is locked when the parts are in 
operative position Pntent 1507188 M F 
(taunt, P O Box 102, Dnyton, Ohio 

UoHOM-SniBT CONSTRUCTION—III W bleb 
the siilcs and lower edges of the bosom are 
freo from the flexible body of tho shirt, dm 
Itosora being secured only along n inedlul 
Hue Patent 1000880 C W Hutchinson, 
15 H. 40th SL. New York. N Y 

Sit ist os Similar Annoir — Tluving a 
concealed adjusting menus, Including a scries 
of fasteners, arranged to lw effective in 
Rhnrteiiing the lengtli of sleeves. Patent I 
1000897 M. Leaner, 570 Broadway, New 
York, NY 

Snirr—Wlilch permit* of it* bo In* used 
ns an ordinary detachable collar shirt but 
may be quickly converted into low neck or 
spurt shirt Potent 1 ’>00008. 8 Lipniun 

843 Booth Los Angeles Ht, Los Angeles, 
Calif. 

Ason Brace. —Adapted to be Incorporated 
in the shank of n shoo, to preserve the 
flexibility of shoe, and strengthen tliu arch 
at die Inner side Patent 100K1H4 B fcL 
Drake, 54 Lenox Rond, Rockville Center, 
L I. N Y 


Electrirml Device*_ __ 

Radio Tuning Pemce.— Including an 
outer primary coll, enclosing a secondary 
and tertiary coil, which triplex furunge- 
meut la pluocd over u standard bulb and 
socket Patent 159852a U A Jenny, 128 
EL Madlaou Ave, Dumont, N J 

l*o RT a RLE Lamp —AVherrby means are 
provided for anpporting the lamp without 
using nails, screws, or other securing de¬ 
vices, a combination vacuum and magnetic 
mean* being used Patent 1508550 G 
Cohen, 201 AY 40th St, New York, N Y. 

Kixotbomkdioal Apparatus —For the 
production of low frequency currents for 
application to th* human body, easily regu¬ 
lated to produce a variety of dfecta. Patent 
1596802. K. P Hand, 1138 Tlntoa Ave„ 
Bronx, N. Y. 


Sadiron —Which comprises electrically 
heated lieuvy roller, mounted in allow rolling 
over the work Instead of sliding in the mm 
vent Ion ol way Patent 1500181 L M 
nills, 325 Georgia Avn., Bantu Mhiikii, 
CuUf 

Eiecteic Trimming anu Ream Cutting 
Macitine. —For cutting cork carpet, rubb* r 
flooring, battleship linoleum, and similar 
flooring matinuL luld in shoot form. Pat¬ 
ent 1508070 F J Fuaso, 034 Bcybuld 
Bldg, Miami, Flu 

EU LTHK ALI Y ( ON TROLLED VALVE. - For 
automatically controlling ihu flow of gas to 
a bunur fur drying paper, during all tb* 
time that the presses are in oik ration Put 
Mt 1000287 F K Lull, iflldft 74tli Aie, 
Kim wood Purk, Chicago, IU, 
n amor>:oci v ftl— l'arllcnlarty adapted for 
Histallntlon in the conventional radio paml, 
allowing the electrode to ho mliitivoly cn 
gaged with und diMJHigflgeri from tin crystal 
P*t< nt 1590171 R F Kenyon, 4ft Caine 
Avc, Sail Franusco, < ulif 


_Of Interest to Farmers 

I Nt uhator, Including a tray removably 
supported, hnving a plurnllty of rollers 
for supporting the eggs und motlou trails 
mitring tuuiiim for the rollers. Patent 
15118(181 C Y llnke c/o Green Hill 
Poultry Farm, 1L F l> No 3, York, Pa 
Self LUhchaiu ing ( iitivator. —Which 
will opernte belwein reins of corn or the 
like, scooping stones, weetln. etc., tn the 
cun ter spHce ami automatically dumping 
them out of the way Pntent JSIWOOO h 
A !h» La Nux and A P Panova 1125 So 
King SL, Honolulu, Territory uf Hawuii 
IHmt Gin—A mnall manually operated 
fleviet, with double action thus Insuring a 
constant supply of nlr pressure for distrib¬ 
uting an insecticide on growing crops. Put 
ont IftftOaftl C G Allgrmni, c/o A 8 
Mi Daniel, 434 AY 120th St. New York, 
IN A 


__ Of Genera^Interest_ _ 

Fuldinu Table.— nnving novd and effi 
cicut means ter holding the legs rckusablr 
1 1tlier In fuldiMl or top supporting position 
Pntint 1503975 (* F Karsteus c/o Fohd 

«lu Lul Table Mfg ( 4 o, Fond du Liu, Win. 

Hi'hiu’b Stock Rack—W hich will r*>ccive 
the hot rubber stJM'k dmitl) from tin mill 
und will properly support the same without 
the me uf soapstone Patent 1507(131 F 
SpltidcI, Murrisville, Pn 

AiirLiKlKB.—roiiHtrueteil to accommodate 
any standard rrt>c of loud sfsakcr unit, aud 
will function to cvciilj distribute tin sound 
in nil directions Patent 1 r »07ftlt B 
MH*nmk 400 E 75th Si , New York, N Y 
Svfft^ GAfl (’ock -For use on the ordl 
nur> tjpo l, f Ann oskH, tlu c»ck b» Ing pro 
t<M ted from accidental turning hv spring 
|ir> hmh\ latclies Patent 10IM1013 J (» Wil 
non lllUndnlc, 1 H-l 

Inkvv tJ L.—Including a pen stand with 
iuk well and endow! tetiuniln, ter supple 
Ing sat I will with a nlutivtly small quantity 
of ink Patent 3GWm*20 F II Ciumj 
B ox 172, Gardner, Mass 
Roadiied CoNSTRt ction — ^By the arrange 
moot of hexngonally formed slabs iu such 
manner that n single slab will stuml a maxi 
nuini i*f pnssnn Patent J505ft8ft. L A 
Pi rry, Loagvhw, AVush 
Buttfr I HrfprNHtR.— In whuli the butter 
may remnin in relatively large pieces, means 
being provided for wviring a portion of pn* 
deti rmlncd sixe und weight. Patent 1507140 
Irono G Johnson and P O Berg c/o Mrs 
I (J Johnson, 030 \\\ 141st 8t, New York, 
N Y 

Sanitary Collapsible Inhw-t Trap—T n 
wldrh the fly paper la entirely concealed and 
laid in a flat plane, a number of openings 
providing aooeas for the flic*. Patent 1597,* 
287 EL EL Pinkerton, e/o Pinkerton Fold¬ 
ing Box Co., 414 Hash SL, Chicago, IU. 


The contractor* have rood rod a aohedulo 
showing the number of stamping machine* 
*t every post office and the average number 
of letters ■ week passed through them, — 
that advertisers know precisely whit adver 
tumg opportunities are available Hero- 
after, therefore you will know what It 1* 
all ilsuit slmuld vou receive a letter from 
Lomfoti postmarked “’Good morning Have 
you used Pears* w»apf" 


Switch Patent* Upheld 

I 'M lk UistriLt ( ourl of Western New York, 
in the < jw of ihi klcclncal Engineer* 
T quipm* ui ( nmptiii) against the Champion 
Svuli h (junpum Imlds the fimumnw ting 
ilntnuil’switch paUnlo fur high voltage clr 
i uitn, valid and mfrm^t it 

fhr uliject of GcttH was to make a switch 
structure of the boh oiled disronncuting type, 
in which a maximum of contact was ob¬ 
tained between the fixed lugs and the switch 
blade or bladrs, while Jacobs di signed, (1), 
an Improvi mm! in thr spring prn-Mirp of 
the blades, and \l) a novel form of luck 
tucchanuun The utility of the patented 
structure is shown by llir fa< I that it ha* 
largely supplanted other high voltage switches 
due to overcoming objections in the prior 
devices. 

Judge Hazel holds 

In view of the advance made la the art 
by both (oils and Jacobs, the claims for the 
broad invention do not require a narrow 
construction, and plaumff jn entitled to a 
fmr range of equivalents. It is unoecewary 
to analyzn the numerous clauns of the Jacob* 
patent kaili contains a feature of novelty 
in relation to thr invention, and all are 
found in drfendant's structure 
U A decree may be entered with cost*, 
holding the Letts patent and the Jacobs 
patent valid and the claims infringed by the 
structure of the defendant ” 


You Gel Only What You A*k For 

HMIF old sajing that an inventor get* no 
•1 more protection than he asks for In hi* 
patent claims is illustrated clearly In the 
recent deufljuii of United States District 
Judge Tuttle in the Eastern Michigan Dis¬ 
trict dismissing the suit for infringement 
brought by the Great Western Manufac 
taring Company ugamst the Lowe Manu¬ 
facturing Company The patent in questmo 
was for a gyrating sifter One of Its fca 
lures is portability Judge Tuttle says 

''While 1 am convinced that * claim oov- 
ering this idea could have been drawn and 
would hove been novel this Idea Is not 
expressed in ihi claims In suit, and cannot 
be read into them It is possible that the 
inventor regarded lus construction *a en¬ 
tirely novel and therefore, after preparing 
the br« 1 1 ilaims in suit, be nrglecied to 
embody portability in any of his claims, 

“Plaintiff's suggestion, that the court read 
into this iluim certain limitations so as to 
save the claim from being anticipated, can¬ 
not be accepted 

* We must tuke this patent as ll was pre 
pared Combs did not write such limits 
tions into any of lus claims and we do not 
know why he did not do so 

“If an invLntur were prrmitted to obtain 
broad claim* and tiurrafter write in such 
limllatinnH *s are neif^sary to avoid tho 
prior art hut still cuvrr an alleged Infrlng 
ing atruclurc, the publir would never be 
certain as to ihc meaning uf a claim and 
i ndless confusion and litigation would 
result.” 


Italy Fall* Into line 

T hCHNR Al men will welcome the news 
(hat ifal), following the example of the 
other Irading countries of the world hav 
commenced the printing in exfen w and in 
separate numbers of the specifications of 
patented Inventions. Ml patents granted 
after October 1 of last year are Said to come 
under the new regulation. 

This leaves only Belgium Spain and 
Portugal among the leading European coun¬ 
tries still to take this important step in the 
right direction 
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CLOTU>0 PBOrECTOR FOB IBONIXO BOABDi 
Attnehobli in tin standard t r mipport of an 
inning hmn! forming a guiird u|Hin which 
o\ rlmuffiiiR |*u « h if dotlimg m it be hold 
InKnt UUKilMO A (i Noiswcitliy 806 
1 ulin tU St Jnckr milk Flu 
lti 1 LU 1 M < oN'tiRiiiiox—Hv an arrange- 
mint of i must h! iba which may be finished 
no iu to i nhUHiIi u oi mpku port of tla 
bull lint win Ji i lull 1 1 ali.nt 1B07167 I 

1 > 1'hic Alixunilnu La 
Aotot n iini i. Ai i- Mi At—A monthly sheet 
for culm lum through tin use of whl h in. 
<uunta of null commodities ax milk hrend 
mid id m »y ho * uuily kept Patent l r A>7280 
I G Mu baui r 2916 Palmtr Aii Now 
Orl mi In 

( ii \Dt —Papublo of a number * t uses, th< 
roust rm tloti bung such tbut it is easily 
toiivirtibU into a step lad hr c r a high-ofaalr 
Patint 1 r »000fj0 F II Weeks 7(11 V3 Mar 
ket St, Akrou, Ohm 

(omrinfu Dustpan and Hold ex fob 
Hbhomh Dto — Which diht b< readily manip¬ 
ulated for a dmml purpose or may be 
hunt up for supporting brooms brush*a and 
the Ilka Patent IVISKW h h StoMnr 
o/o T M t A, I 83rd St Ntw York 
N Y 

TutK Custain HoLurx. — Providing 
moans for famlitHting Uil suspension of a 
curtain or thi like and for permitting tin 
name to be readily moved Patent 1068479 
C P I>ny and A Watte r/o II L Judd 
Co, 87 Cham 1 m ra St New \ork, N Y 
OinAUKirrAr Candle— Of the wax body 
typo, with meana for preventing the candle 
from becoming diformid in the prtaoucw of 
abnormal heat Patent 1598454 M H 
Sid will, 423 Arch St, C amdon. N J 
IU ruxifa Cilaib — In which a bather may 
assume a comfortable soatid position In the 
water without danger of tipping over and 
submerging the had Patent 1608407 J 
Bonuuir, 842 Rebecca Place, Elisabeth N. J 
Carboy—H aving at Ua aides and bottom 
realUtnt niLmbera to which are secured n 
tain era carrying replaceable buffi ra Patent 
1508634 (’ Lifkowfta, r/o lit miles Car 

boy Co, 860 South St, Newark N J 
Hot Pan Linn and Rtuovra—B t 
which an uptrator may anfely manipulate a 
hot pie pan without dangi r of being burned 
or spilling the contenta of the pun Patent 
1508536 J A List, t arlyle IU 
DrirnrnoNr—For u* with talking mo 
(bines in onkr to reproduce the morris In 
such a mnnmr that deaf persona may enjo> 
the sami Patent 160867*5 J W Gonce 
Anderson Tenn 

(Yiviniiro Tadje and Rooketht— Adapt 
ed particularly for use in a alck mom al 
though not con ft lu d to such un the dcwit 
may bt readily ndjnsted Patent 1608660 
C G > itrlingh Thi Mnplra. 713 10th St 
N W , W uflhlugton D C 

Mold — Especially adapt* d for uao In the 
production of tlu packing rubbers employe I 
on gwuhs and nthir well equipment Patent 
1607761 L O Hurt 826 V 4th St, Tulsa 
Okla 

RxuiNnra.—For household use to Indl 
cate the condition of supplim of \ tnom 
commodities as they require replenishing 
Pa tint 1608822 D 1 Showalter Frank 
fort, Ky 

Itiugn or Mop IToLDra —Which is Inter 
changeable permitting of a differ* nt frame 
being readily attached whereby the mnpa 
or brushes may be varied Patmt 1508549 
H lierlow, 166 F lTlat St New York 
N Y 

P> n Cifanfb.— Wherein meana are pro 
\lded for wiping an ink dot frum the end 
of a pen and also polishing the p* n I nr 
int 1609 UR I A Chryundor, 201 W 
100th bt New York N Y 
Cooking Aclfbnobv —Affording meana 
ftr siip|Hirtlng solid food stuffs above the 
bottom if a mnklng utensil and pnduding 
burning in thi mnt of th« llqutl boiling 
away Putint lTO I H Devlm, 1446 
l ni\enut) Ave New lork N Y 
Dm uah y T( nr and Connfctiojc — 
Capablo of usi in eonjunitlm with an out 
let for combining waste material thi divine 
may be readily detachel mil n j ft* Died 
Patent 1IWH.11 It Kurabnn 11 I i ring ton 
Ave Brooklyn, N > 

Flown IIoldei*— Km bowls ar 1 the 
like whiretu a pi rulity of rods nn pr 
vided f r holding th flower wfuns In u do 
■in.d |m sition Pilmt lTOlM-H) W S 
Darnels 161 Daws Avl , Vr hite Plains 
N Y 


Connecting Device — For adjustably 
eonnetling together two ends of a flexible 
element sm h as a rope, dotbsdlna or the 
like Patent 1609342 H J Mu hi fold, 940 
8th A\ e, Astoria, L I, N Y 
Tvfmvbiiks Desk — In which ample knee 
space an l leg room Is provided under tin 
link when the "typewriter supporting plat 
f rin is towered Patent 1590851 F S 
Ik tael, 08 Dover St. Albany N Y 
Bzil Fold ■— In whhh the damping meant 
provides comem* me lu inserting or releasing 
lulls, and a transparent dement Is provided 
for an Identification curd Patent 1690 
-M2 E Beavey, 350 Pearl Bt, New York, 
N Y 

Oabment Hancxb—W hich U extensible I 
or contractible, may be convrnlently stowed. 
In a suit case or even In the coat pocket ; 
Patmt 1608747 J F Bchariea o/o C M 1 
Walkor, 627 Daridaoa Bldg, Sioux City 
Iowa 

Human Exeboiseb and Stbehoth Tuff* 
kb—W hich may be utilised to ixerciee and 
develop the human body uniformly to a high 
degree thereby upbuilding the general 
strength and health Patent 1606040 8 

8 Smith Steel villa, 111 
Abtimczai. Fishing Bait—I n which 
meana U provided for (natantly changing 
the general color of the bait, by substituting 
1 shells of dlfferrnt tints Patent 1609763 
| D Head, 1320 Birch wood Ave, Chicago 
HI 

| Umbrella Handle —Which la adjustable 
to constitute a straight handle for woothii 
or an angular handle as gun orally preferred 
by mm Patent 1600046 B J Goldwin 
1195 K 14th Bt Brooklyn, N Y. 

Dim in at Stand —Which may not only be 
adjusted to different positions but may be 
used to support a number of different ob 
ji rts Patent 1600616 B Hamburger, 706 
Ave C, Brooklyn, N Y 
Txr* Remover —Bt meana of which the 
roort may be cut and the tree with ite 
i ols and part of the soil lifted bodily for 
tuay transportation Patent 1000841 II 
\ Hngtr 1601 No Van Bureo St, Ml* 
souln Mont 

Hoir — Shaped (specially tn form a r» 

(eptarie or npnec for a frunkfmter or other 
edibk matenid in the form of a sandwich 
Patmt IhOniBl E Mnndribaum 68 Ham 
dtnn Icrruii New \ork N Y 
Stencilinii i'rviot — Which inrindea a 
plurality of individual atnuil elements an I 
a fiumo for interchuiigi nblv assembling the 
Nunit for um Patmt 1600177 A Hffre 
wit* r/o SiMHinltr l'roducte Co, 545 West 
i heater Avt , Niw York N Y 

I O XT ABIE Sacra MF NT AT AND DrVOTIORAl 
Iliab —Whiih may he rtadilv erected ill 
Llir honu or huspitul for private devotional 
pnrpoMos in admin 1st* ring the Hacraments of 
baptism and communion Patent 1000107 
C Gay t/o Oay Bros, 142 Rnwe St, New 
Hawn, Conn 

Balloon Advertising Method Ann A? 
l AAAI in—By which circulars novelties 
(tc can bt sent aloft over a public gather 
ing and at an opportune moment be scat 
tered ovir the peopli Patent 1*508211 E 
T Maguire c/o II D Schroeder ft Co 
1616 Hash St, San Franclaco, Calif 

_ Hard war e and Too ls_ 

SoocrT WEE Non —For tightening or 
loosening nnts of various sites, such as thorn 
used on clumps for guy wires on telephone 
pol.s Patent 1607785 V J Grant, 6022 
Vda 8t 1 hlcago, Ill 

Ftv v aftno Tool — For lifting sucker 
rods as used in well drilling without the 
liability of disconnection or accidental re 
Ion* ot the rod Patent 1690343 L 
Fielding HO *U St, Oxnard, Calif 
Animat Tavp—TlHving an attachment 
for |in\inthik thn accumulation of matter 
under tin awmgnble trigger without inter 
firing with its downward movement Pat 
mt 1*508781) B McCabe R F D No 6, 
Cresco low a 

Saw —In which the blsdo la adjustable 
at an angle to the handle frame and may 
hi ruuliljr locked in ((Hratlve position Pat 
mt 1*508005 R W Graves c/o Munn 
\n lore n ft Munn 24 W 40th St, New 
5 irk N 5 

TisniMi Tool —Especially adapted for 
use in wills having hovl! means for grip¬ 
ping a sucker rid ot the shank, in cases 
whin the box Is broken off Patent 1666 
70S C II Brown c/o Brown WohUng 
ft Machine Co, Brwkenrldge, Texas 


Jewei m* Toco.— A single tool la whtefa 
rollers of varying sixes may be employed 
according to tbs requirements of a given 
piece of work Patent 1600142 If Both 
enbsrg and I Attiaa, 440 W 45th St, New 
kork, N Y. 

Bubveyiho Irstbument — A Mnoetdar 
Instrument of great precision and long 
range, do exposed or movable stadia hairs 
thL hairs being within tho instrument Pat 
out 1506519 A D Hadsel, 600 Cola Bldg, 
Ban Francisco, Calif 

fihov n ipa 0dppobt —Adapted for sup¬ 
porting the angularly disposed runs of a 
stovepipe against sagging, or occidental 
displacement from one another Patent 
1698503 W L Plummer, 1131 4 T* Bt, 
Bscramanto, Calif 

Bill Hook — Having means therein 
adapted to automatically act to avoid dsn 
her of displacement of the engaged end of a 
choker line. Patent 1509727 8 B Stow 

art, 220 So King St, Centralla, Wash 

Window Fasteneb. —Which serve* the 
double purpose of preventing rattling, and 
will permit of the saahre being aUghtly 
raised or lowered, and locked against further 
movement Patent 1600860 J A Begallnl 
500 Graham Ave, Long Island City, N Y 

Tkxead*Protecting Device—E asily slip 
ped over the end of a pipe to protect the 
threads against damage by nmtaot in the 
movement of the pipe Patent 1600660 0 

D Young, c/o New London Ship Engine 
Co, Groton, Conn 

W bench —Particularly easy to operate, 
and having a positive stop for the sliding 
member requiring an actual release before 
it can be adjusted. Patent 1600202 M 
Brando, 146 Embarcadero, San Francisco, 
Calif 

Stoveftff Sections —Which has one 
tod locked against expansion and the other 
(nri lockid against contraction, the ends 
forming a threaded Joint. Patent 1001640 
J Y Orr, Box 146, Monroe Wash 

CABPFNTEBfl* Bern ring Gauok.—H aving 
an extensible body and protector heads for 
the scribing plates, for numerous uses such 
os cutting stair treads fittings shelves, eta. 
Patent 1601188 D Moore South Lanoas 
ttr, Mass 

ADJuaiamr T Square —The head and 
blade being pivotally aonuertid a diac me 
cured to one memtx r an 1 ring member to 
the other Patmt 1690776 Z G Lnsure 
vich 60 Toost Ave, Sun Francisco, Calif 

Hamueb n>B Peril HHiYF Drills— Ar 
rangid to permit tempering or b irdening of 
the dolly limd to any duureri degree with 
ut Injuring tht tongue* or riffles Patent 
1601644 W S IVkovlch c/o Admiralty 
Alaska Gold Mining Co Juiuuu, Alaska 

Bolt for Composite Floors—F or form 
lug a connection between tho concrete and 
the sleepers for a wooden floor and prevent 
ing surface irregularities. Patent 1500746 
r M t mnamond, 620 4th St, San Fran 
cisco Cal 

Combination Look —Capable of a large 
number of combinations aud permitting of 
general use particularly os a substitute for 
lnexpinsive k< y locks Patent 1000888 J 
V Tone*, 4233^4 W 28tta Bt, Los Angeles, 
Calif 

Ket Actuated Hope Lock— Adapted tn 
receive the two strands of a rope which 
cloee the opening of a mail bag preventing 
movement In a direction to open the bag 
Patent 1601046 R L Shannon, 001 Ly 
man Ave, Oak Park, Ill 

Karos Attachment —Which is appli 
cable to safety rssor* and will function to 
constitute a reoaptacle beneath the guard to 
cat* h the lather as It is removod Patent 
1600686 J D Ka] ten bock and J StoU, 
Hotel Oort, 84 Hills St, San Francisco, 
Calif 

Adjust able Boom Wrench —Which la 
adjusts his to be suited for a number of (hf 
fenmt steed nuts and constructed for the 
handling of nuts iu inaccessible places Pat 
ent 1600645 J C Smith, Box 74, Milpitas, 
Calif 


_ Heating an d Lighting 

Hot Watfi Ufa tin a Hthttv —A com 
hi nation tank heater and house heating 
h Her so arranged that either may be cot 
< ff, and the heat generate into the other 
Patmt 1590823, A. H FrVnk, Columbia, 
Pa. 

Radiator. —-Wherein the water Is heated 
by an electrical beating element without 
altering existing radiators, thereby eUmt- 


Dating the opUar fonnoa and baOertk pate 
edtU07Q14 A. B. Oafophati and L U 
Brown waU, Orlando, ClaHf. 

Gab Bubjvo.—F or fnrnaoa or bolkr 
struotur ea, sm bodying a plurality of rev are b 
bla and adjustable burner tubas wbareby tbs 
boat generated may bo effectively eon trolled. 
Patent 1000175 P C Hnghaa, 1516 & 
6th Bt, Tulsa, OUa 

Stove. —Wherein the feeding of the fuel 
to the grate and the removal of ashes may 
be accomplished without the escape of dust. 
Patent 1000110 a Qrifflu, 10 EL Cram 8U 
Y pail anti, Mich. 

Gahlightino Dbvioe —Whereby wben- 
ever a gas cock is opened magnetic means 
are actuated to produce a spark for fruiting 
the gas Patent 1000857 8 J Wooda,10 

Burdick Ave, Newport, B I 

On, Burner. — Which has automatic 
means for controlling the flew of fuel, both 
to the valve and combustion pot, and pro* 
testing the pilot flame Patent 1001242. J. 
B Dante, 2400 Church Bt* Norfolk, Vo, 

Inoinera roa.—Adapted for holding refuse 
or waste material while bdng burned, the 
device la of durable construction, and the 
grate may be replaced Patent 1001657 J 
W Thompson, 15 Terrace Ave, White 
Plains, N Y 


Machines and Mechanical Parted 

PLAffrxc Molding Machine. —Having a 
plurality of stationary molds capable of be¬ 
ing readily expanded for the quick removal 
of molded articles without possible adhesion 
Patent 1598702 J F Caldwell, 212 Cham 
ber of Commerce Bldg, boa Angelos Calif 
Watew-Whfel Unit —Embodying a pin 
rality of wheels each baring blades auto 
rustically feathered under the action of the 
moving water to fully utilise the power 
Potent 1598804 F L McQuteton, 817 Gar¬ 
net St, Redondo Beach, Calif 
Wave Motor. —Utilising a continuous 
flow of water, and automatically adjusting 
itself to the flow of a river, or the change 
of tides, for producing power Patent 1604, 
H20 L G Full-bank, 370 Elite St, San 
Francisco, Calif 

Hoist — V machine of the hand opt rated 
type having a maximum drum capacity the 
d rid ruble range in speed and power, and Is 
readily controlled Patent 1596477 R H 
Beebe 3228 1st Ave So, Seattle, Wash 
Detach a nuc Coupling—F or pipe, hose 
and similar conduits especially rosy to ms 
nlpnlste, permitting of quick attachment or 
detachment in practically one movement 
Patent 1006645 E T Whatley, 1119 
Duffy St, Dost Savannah, Ga 
Ft ex idle ColFuno —Embodying two 
coupling members utiHsod upon the adjacent 
inds of alined shafts, connected by movable 
piemen to, m cured through circumferential 
openings Patent 1506827 W S Wdr and 
A P Foley 027 Ivy Bt, Pittsburgh Pa. 

Stop Motion fob Looms —So constructed 
that whm any of the harncas wire* break 
a proper connection will be made for causing 
the stop motion to function Patent 1597 
574 A W Boucher, 40 Luck St, Burling 
ton, Vt. 

Chain and Bucket Excavator. —Of the 
type implored in excavating land for the 
recovery of precious metals, the device hav 
ing means for automatically scavenger!ng the 
buckets. Patent 1595721 W P Hughes, 
1157 Park Ave, Alameda, Calif 
Pan* Papeb-Rdiz, Chuck. —Which will 
operate antomatlcallT In holding the roll 
against rotation, so that It win not unravel 
or break during alack Patent 1597568. R 
W Bandy c/o Seattle Post Intelligence 
Beattie, Wash 

Stroboscopic Apparatus —For studying 
the movement of mechanism moving at rela 
tively high speed, and having a specially 
nrrangod flashing means driven synchronous 
ly with the moving body Patent 1697586 A 
J H Rtveraoti, c/o Andrews ft Beaumont, 
294 Bank Chambers 29 Southampton Build 
ing, London, W C J, England 
Expanrtv* and Contractive Deep-Well 
Drill. —Having simple meana whereby the 
cutters are automatically moved to their 
operative positions, when reaching the limit 
of their downward movement Patent 1097,- 
145 O M Carter, 206 Scanlon Bldg, 
Houston, Texas, 

Slioinq Macttini —In which the meat or 
other material to be sliced 1* repeatedly pre 
seated to a revolving dtek knit* Patent 
1506669 W Brocket, 909 Main St, 
Evanston, I1L 
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Rw w Outtml— B*p#daUy fa rtflfl i d far 
qm wfaM rode or other kinfi §ub*tsi§«a in 
tooountered, the drill brine derigaed to rink 
the Wo more rapidly Patent 1587144 0 
)t Darter, 906 fioanlan Bldg, Houston, 
Teu*, 

Btfamm Jio.—Which la adjustable to 
properly swpport connecting rode, bvonse 
fr t*** and other forms of aeotloaal bearing* 
In proper position to be rebabbitted Pat 
ent 1086640 H A Hiller, 712 Mitchell 
Mt, Oorts, y H 

Hum Qathdcvq Device —By mean* of 
which tree mo** may be effaotliely and easily 
tripped and torn looee, may be manipulated 
from the ground Patent 1508514 J W 
Banner, Bonte 1, Oxford, B5*. 

Htdeauuc Luttng Device— For elerat 
lug und and other grunular mntarlal from 
a giren place to a location at a higher elova 
tlon Patent 1008658 K Cohen, 224 W 
A Bt, Plchor, Okie 

Fttt Fighting Apparatus — WTtereby 
the advance of flames or smoke In any given 
direction can be opposed efficiently by mean* 
of an air Mast Patent 1588068 C B 
Fields, 104 Linden Are, Brooklyn, N I. 

Skeining and Assembling Machine- 
Which will form a skein from thread or 
yarn. Will aecure the ends of the thread 
together, apply a wrapper thereto, and dis 
charge the finished skein Patent 1688008 
0 A. Hammond Know It on, r/o Beldlng 
Hemingway Co, 232 Madison Ave, New 
Fort, N T 

Bottle Capping Machine —For capping 
a form of non refillable bottle and subject 
ing the cap to pressure to conform to the 
headed neck of the bottle Patent 1608325 
J 3 Garibaldi, 43 Macdougal St, New 
Fort, N Y 

Shuttle Spindle —Wherein the spindle 
function* to continually present an expand 
Ing and eontrat-tmg member, whereby the 
oop of th* core 1* gripped Patent 1580281 
J Schumacher c/o Schwa nun bach Huber 
Go, Union City N J 

Cotton Picker.—H aring rotating pick 
Ing fingers imparting idle mate fast and slow 
movement* at each revolution, during their 
passage through the plant* Patent 1500 
§18 H N Berry c/o II A Gamble, 212 
Main fit, Green*lie Mi** 

Candy Vender— Which 1* extremely 
simple, tikes little space present* tin* 
candy In an attractive manner in measured 
quantities, and In smnll bag* Patent 1506 
980 G H Koattr, 44 (Jen Ave, Oakland 
Calif. 

Dishwashing Machine —Adapted to be 
at in a rink bourd, discharges it* water 
into the rink, sod i* run by a motor Pat i 
ent 1596060 P Hedrtrom, 194 D Slat St, 
Portland, Ore 

Belt Ditvcn Packer —Having as at I 
tachmeut which will cause the tamper head 
to automatically discern! when the press 
bos la full of cotton Patent 1509012 W 
H Hobby, c/o Holtby Packer Co, Chick i 
aaha, Okla I 

Molding Machine.— Hating mean* for 
automatically elevating the molded article* 1 
to free them from adhesion to th* mold hot 
tom and rides for easy removal Patent I 
1009678 3 V Caldwell. 213 Chamber of 

Gommarce Bldg, Los Angeles, Calif 
Dispensing Machine— In which the 
feed of the material from hopper to delivery j 
device la very simple, and the eoet of menu 
factor* low Patent 1600688 3 B Ken 

kri, 908 Central Ave, Great Falla, Mont 
Automatic Baileb —For boats which 1* 
durable In urn, may be readily taken apart! 
and cleaned if It become* clogged Patent 
10009401 A. H Schwritwr, Valley St. and 
5th Ave, Highlands, N J 
Moca Handling Apparatus —Entirely 
automatis In It* completion of a cycle of 
operations, designed tor uso In conjunction 
with any type of brick molding machine 
Paten! reissue 10424 U D Gary, 434 W 
120tfa St, New Fork, N T 
Automatic Drink Mixer.— With meant 
far starting, regulating, and timing the agi 
tator, and stopping the motor when tin 
mixing ha* boon completed Patent 1600 
548, 3 A. Heard, 217 Drimar, Ban An 
tonle, Tot* 

BwHAtrOnEATtna Mechanism foe Gar 
0UHH Tanks —Con trolled by the level of 
the fluid far operating s rignnl when the 
level has fallen to a predetermined print 
Patent 1000685. 8, Kan ter, e/o WflUsm 

Frapa fa Go*, 120 Oar on d ri tt Bt, N«w Or* 
laMfa tm 


Ftnrn>ra*Pnu Bcllek—M ade in sec¬ 
tional farm, no that whan the central sec¬ 
tion become* worn. It may be readily re¬ 
placed without discarding the entire roller 
Patent 1600641 J O NealJ, 80 Peasant 
Vve, PJoaaontnlle, N T 

Beam Heap Brake fob Looms — Produc¬ 
ing a uniform tensioning means which Is 
comparatively simple* and by which wear on 
the beam head rope is reduoed to a minimum 
Patent 1600028 J Carroll, 61 Henderson 
St, Paterson, N J 

Automatic Tabulator.— For monotype 
comparing machine* adapted to allow of 
effecting com pool turns divided m column* 
by ensuring the automatic justification In 
each column Patent 1600038 B Garda 
</o C Charaevent, 11 Boulevard de Magen 
tu Paris, France. 

Container foe Vending Machines — 

V metallic container to be used In lieu of 
glass and readily adapted to different makis 
of m&r-kine*) for vending peanuts randy, 
Me Patent 1601617 D Greene, 1856 41st 
8l Brooklyn, N Y 

Gmaiv Circulator—A simple and effec 
tive apparatus readily attachable to storage 
cb embers of various characters whereby 
granular material may be circulated and 
nrrnted to prevent over beating Patent 
1001224 J F Kravis, Baguio Bouquet, 
Mountain Prov, Philippine Islands 

— i - i i in i ii i - ii i m^" 

Medical and Sarglcal Device* 

Hypodermic Dev ior —Particularly adapt¬ 
ed for obtoiulng perfect eanitarv conditions, 
a single use of the device making a second 
use Impossible Patent 1504505 K Brmuer, 
0 Wegmsn Parkway, Jersey City N J 

Colonic InniaATiNa Dtvice— Which will 
, afford the maximum dimension c f outh t 
without presenting barmn to the flow of 
fluid readily introduced into operative pori 
tion Potent 1506847 J 8 Mallory, c/o 
General Delivery, Asheville, N C 
I Adjustable Plane Aantrrr ator — 
Adapted for dentists by which tho notunl 
centers or axes of rotation can be readily 
ascertained and fixed for oach Indivlduu! 
head Patent 1508535 J A Lontr, 44 No 
First St, Phoenix Arison a 
i—mum ■ ■ 

_ Mnaic ai De vice* _ 

Piano Ac non — Which aims to Insure 
’greater rhythmic precision a quick repetition 
of the hammer strokes nnd a reduction in 
number of parts Patent 1508203 B F 
1 aukandt, 1234 W Oth St Red Wing 
Minn 

Pipe-Organ Control. — Which consist* 
largely of relay and chest anions whlrh 
cooperate in such a manner as to practically 
constitute one part Patent 1B091TH (1 

H Kloeha, 121 No 18th St, Philadelphia 
Pa 

Piano Action — For upright pianos, da 
rignod to take up llttlo room thereby obvi 
atlng the necessity of extending the piano 
casing to accommodate mechanical players 
Patent 1500743 J W Carnes, 101 W 
Central Bt, Kewanee, HI 

Primp Mtera and Their A gtwi rtg 

SfAik Gap Apparatus —Adjusted to per¬ 
mit the passage of the first discharge, but 
too wide to be bridged by the return end 
subsequent pulsations from any single dis¬ 
charge Patent 1504407 P Davey, c/o 
Andrews fa Beaumont, 904 Bank Chamber*, 
20 Southampton Bldg, London, W O % 
Ud gland. 

An Circulator foe Intonal-Oombub 
riON Engines —For venting and circulating 
the air in a transmission rasa permitting the 
escape of hot air and the entrance of eool 
air Patent 1505000 O H Nadler, 1905 

V 13th Bl St Joseph, Mo 

Charqe Htdeatob— Which will be auto¬ 
matic in Its action to feed aqueous moisture 
to the charge* and will provide fur complete 
control of operation Patent 1500704 S 
B Caldwell, 7080 Lacy Way, Oakland, 
Calif 

Internal Combustion Motor. — Making 
use of a single rotary intake valve, and a 
rotary exhaust valve for oil the cylinders 
a novel gear mechanism operating the valves 
Patent 1506069 F 0 BUlra, 658 N Cen¬ 
tral Ave, Chicago, III 

Steam Generator— Iu which the heat 
both in downward and upward flow is util 
lied, the rising heat bring need to tnut In 
vaporising Incoming raw fuel Patent 1500 
797 G T Briar, 1211 Arnold Plara, Ban 
Dun Calif. 


Crank Pin Lurrtoatob-—F or lubricating 
bearings in Instances where devices such as 
dippers do not form part of the general 
equipment of the motor Patent 1595131 
B H W ild« r Orhant, Calif 
Carhuhetor—H aving a primary and sec¬ 
ondary air supply und fur) supply ronlrdlrel 
by the sams atn Uou operaled nurhinum 
and a manual control Pali 1 1 1OOO204 M 
B Nice, 6000 Cottage St Trunkford Pa. 

Packing fob Rotabt Engine Pinions 
—F or effectively preventing fb< possum <f 
steam past the moving part of a piston 
tbrribv preventing loss of powtr Patent 
KWH 07 S F KodiuMlarfer Oil *L St 
N W, W usliingion D O 

IL _ - ■— _ —- 

Rm ilways and Their Ac cessories 

Rah ROAD ( BONSING &1< NAT AND PUOcEflS 
OF OirBATTVJ the Hamf —\\ huh IN illumi 
nated by the headlight of an npproariiing 
UxuhkUm whereby a person npprouchlng 
the er -aung will know that a train is np 
nronihing Patent 1591143 K M Bard 
Mnnawu Wis 

Plljman Buirn Gi aid— Adapted to ex 
tend anoss the frjut of a btrlh to prevint 
lien hh in tht ulslt lx ing thrown into the 
berth by a sud len lurch Patent 1500000 
L. JInrtwtU 3130 Indiana Ave Chirico 
EL j 

Ai iouatio Railway Gate—A ituniod by 
a passing train not only opr rating the Hifctv 
croon!i g goto but a tnnis of vWunl aignali 
com r t d thortwllh Potent IWHIl \l 
H l^lnney 018 (,rove Ave Nashville Turn 
rBKioHT Car Doob — U ith an tom a tic 
means for hm uring the midp lu either open 
or il Mid position iqually adaptable for 
singlf or double doors Potent l r 4)7070 E 
\\ G hutlpy Bax 583 Charleston 8 C 
Wrist I*in for Locomotiw C BosnirrAn* 
—\\ 1 1 h may be drlien in pi ice from tin 
outsit and removed with fRLility, the loos 
enli x while in operation being a remote 
pnsNibihtv PuHnt 1500740 H G Becker 
Oolui n T () Wshrvllet, N Y 
Air ( ontboi job Ivxomotiyt Fib* 
Boms —t nusing a higher degree of suptr 
h«ut m I lisa bmk pressure and protecting 
the hr man from tin Lieremie hLat of thi 
fire box Patent 1000280 J V Glovir 
c/o 11 benrtoii Higgins fa Boddinkton, 428 
Brotii rhood Hldg Kansas City Kansan * 

_Perta ining te Recr eation 

7 on htan Bl ide—F or din-cting a tobog 
gan firmed < f a plurality rf boards su se 
inn.1 that they will be pn< tiddly equlva 
lent t > a single board Pntent 1604444 J 
V Bernardy Besrlsliy Minn 

4 wchfmfnt I Ifviie Having a rotary 
earner with wals for paKntngir* the car 
rier bring propellid titlier bv tbs pawn 
gen* r any other driving means ratmt 
1500014 O B Hunter, 1120 So 6th St 
r*hlrkaiiha Okla 

__ Pertaining to_Whidcs _ 

VEniu*.—Tht inventor has been grunted 
two patents on spring suspf itslon for rood 
and rail bogie vehicles requiring no alt* re 
tion of compression of main springs ou tilt 
of bogle and pirtnlttiig sUenng with but 
little effort Patents 140644M and 1017101 
Montague Churchill Shsnn 548 Hand bt, 
Albury Australia 

11 (huge Caerieb and Toueist Table — 
Adapted to be connected to the ruining 
board of an automobile may be employed as 
a table by day or a bed at night. Patent 
15070N1 C R Lyon, 1817 A 8t, Butte, 
Mont 

MtiiirLF Vatve Grinder —By means of 
whl h t-htj entire set of valvej of a motor 
may be simultaneously ground In one optra 
tion Pntent 1507001 J 7 Kllbndi 
M< untain and Montague Aves , Scotch Plains 
N J 

Oi a« SHiETk*—Almost solely uctunted by 
tbn (xhnnst gns of the motor ii bn f use of 
electnrity end the pressure of a push butt m 
nnd the elurrh pi lal PhIi nt 1507253 
0 Steiens, Jr 100 W 55th St New \urk 

n y 

1 rar Cabbivs and Chanc er.—W hich func¬ 
tion m either ns a corrlir for a spare tire 
or as a tire (hanging mcaiib to bo ldm laced 
on a table or support Patent 1599427 
J I Greenwood, North Fast Harbor Nova 
Be- tia Canada 

Thaiieb IIiiiH —\\ hich afford* facilitu* 
for eouncctmg a trailer with the frame of 
an uutomoblle truck m that the pole can 
awing without transmitting motion to tho 


vehicle Patent 1590834 W O Nabdffl, 
c/o Nabors Oarage Miuisfield, La 

Detkl n nc Device — IV detecting an 
autonnbilo driver who hits u person with 
I in tur und drives on the divlre is in 
tu le] t Is uiidir )si1im coiirrul Iutmt 
lTOSfOTj 15 U Edwurle, 24)0 Grow Bt 
B( rk 1 l> Calif 

\ Liner e Bnip Mechanism—A mu ban 
ism ruble to bl k tin r ad w hr tin of a 

v Mrl m I prevLiit trnnnldH ry move aunt 
rf tlii ruining ),< ur in cm din-ctiuu I at 
mt liiOOlll I\ A Hucgtlc, 602 Court 
bt ) li/d Lb h J 

DttiKcinB hr ITr Ant inn rs— -That will 
brilliantly illunuu it th r u lwn> from a 
print fir in nlviintc hut will prevent glare 

I at lit liiO0-7J V I I lblu p Box 441, 
Luka In M 

Vi luMoiinh, Awning— Which In incon 
irpi nous wh n n t in uh but can be hi 
M tuiitly lownul tr m rvr us u mill ahull or 
to irevuiL rain uitLrng a win lew Intent 

II ilk 1270 J \\ Br rents 52 M u i Nt lark 
Ridge 111 

Su nai Pnicr hir Motor \Miinrs 
T sjicclnlly nlupttd ft r trucks or buases to 
be swung info rimitlve jiositu n an I he 
■ me ante mutieall> lUunilunt I t» indicate 
the dire Min rf him 1 aunt 1000-73 7 

1 Glmic) 481 W 25th St C luengo Ill 
Cobn>b GTAHEBninn—Width will simul 
tnne ualy shield both the front and sub 
\is| )ii rf a driver Hgsinst the glurc of tin 
setting )T rising min 1 itriit 1500183 G 

1 1 hillips Box 474 luioln Calif 
Fn»Ttnr Bouir—F or use In oonnec 

tion with molrr vihuhs increasing the 
Iinwer because of the resistance to eondensa 
tl in hy the high tunptrature within tho 
tvlindcr Patmt 15 , W)109 P ( Dykes 
r/o B W Luke Mtreantib Trust Co 
Trent and Clay tits Son Francisco, Calif 
1 i dal wiru Due hi it Pivot Joint —Tor 

vi hide hrakui so disposed that the redtw 
Uou ratio will be small during tho period 
corresponding to tho taking up of the wear 
Patent 1601640 i Sthiuffer c/o C Bletry, 

2 Boulcvarl rls Strasbourg Pans, France 

C uiLti ft V * uicle —i ompriMlng a frame, 
front and rear wheels gear tr dns and pad 
ala adapted to be pnptlkd bv the feet of 
a child Patent 1600646 J Stetson c/o 
Nelson fltramahip Co Pur 21, Ban Fran 
cisco Cahf 

Inoini Unon Locking Device—F or an- 
tomobilis wherein tin hood will be normally 
locked but muy be manually uitiorked when 
the rngint Is running Put* nt 150H572 J 
P Gcraghty 481 c.reve Bt, Jersey City, 
N T 

Short CiacuiTiNn Drvrcr — Vdaptcd for 
Ii tree m iUrs for short circuiting the com 
imiiuti r of thi motor In orier to prennt 
overloading thi same Patent 1600124 B 
b Miller 2229 IJrhbes \ve Spnngfleld, 
Ohio 

_Designs_ 

DPHIi N FOB Cl KTAIN Pm E BEACKETR, 

Poii Bnd* and Pole c'entee Ornaments 
—II J ludd fain 87 Chambers 8t New 
lork City hsro been granted twenty-one 
patents relating to curtain pole brarketa, 
curtain pole ends centrr ornaments for cur 
tain piles and the like having character!* 
tic designs produced by their designers A 
DIouby and W r F ITofman The patent 
numbers arc 70733 34 85 86 87 38, 80, 
70740 41 42 48 44 45 46 47, 48 70755, 
56 57 08 50 

Design for a Watiu Band or Bikilak 
\rtk r> —Patent 70872 II Bertrione, 17- 
19 W 45th Si New Wk N Y 
D»Mi n ms a CiitiiiH Dress—P atent 
70827 P Dims e/n 1 niiiklm Himou Co, 
38th Ht and Oth Vw Nr w lork N T 
Di ‘iidN FOB A Rino —Patent 70982 R 
Rooenthal 600 Montgomcrj St, Brooklyn, 
N Y 

DF4|r n »f>B A Doll — Patent 71005 O 
Il W li l n c/o Bair r ( nrteaon Frwln 
Wnwj fain 250 Park Ave New York 
V \ 

Desicn Ena a Lamp Pedmitat. or Stmi 
iar Vriicle Patent T1107 7^ IX Gore 

wits 1305 Prwprct \\( Bronx N Y 
7 HCMt n FOR a Vanitt C ar»— Patent 
71147 M Klim e i Siprnor Pioduota 
t >rp 3 W 20rh St Ntw 5 rk N Y 
Deshn r or a Midi 11^ inventor ha* 
been granted tw > pitenla 711J r an! 71116 
r 1>avis </o rrinUm Simon Co, J8th Bt 
and Oth Ave, New York, N Y 
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Our Book Department 

Travel u admittedly the most broadening of experiences » but, unfor¬ 
tunately, all of us cannot get u at first hand The next best 
thing is to profit by the experiences of others 


Hunting and Adventure in the Arrtle, liy Nansen . . ,. 

The vlury of the author 1 * fiiM voyage, his adventures In the ice 
field, and his hunting experiences 

Salem Vesuris and Their Vora|««, by Putnam 

Fascinating skrti hen of ihe old “square-rigged' 1 ah I pa and their 
Captains whith make one realize the timber of whirh they were 
made Sph mildly Illustrated Alt important historical record 

Animals of Und and Sra, by (lark . , 

Hevealn the releliomdiip between human life ami the animals which 
are him canary thereto or are the eiiemiew tliereof The author's 
dislinillon as a research investigator lemls authority while his 
style gives fast inn turn to the subject 

The New Natural History—VoL I, by Thomson , 

Hia hooks known wherever science is read, the author, here, in 
even more frlujtous presentation, tells the ever wumlrous story 
of the rare and rommonnlare life of land and sea that so often 
is overlooked Abundantly illustrated 

Salrkel Guide to Europe, by Rolfe and Cmkrtt , , 

The forty-sixth edition of this very useful ami concise “mentor," 
gives the essentials witlioul LunlrnMinw details. Creditable dis¬ 
cretion has been used throughout 

Historic diarrhea of the World, by Ludy . , 

Ibis collection of short descriptions, profusely illustrated, Ji a 
valuable work of reference as well as a splendid example of book 
production 

The Steamer Book, by Mitchell , , 

Much of the lore of the sea, the nautical terms of ahipa and navi* 
gators, together with well selected verse and stories, makes this 
Utllo volume particularly adapted as its title suggests. 
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